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THE TREATMENT OF HEMANGIOaUS OF THE HEAD AND NECK* 
FREDERICK A. FIGI, M.D. 

Section on Laryngology and Oral and Plaslt'c Surgery, Mayo CUnic, 
liockeater, Minnesota 

Hemangiomas may involve .any organ or tissue of the hotly but the great 
majority of them occur about the head and neck. The proportion found in this 
situation has been estimated to be as high as 95 per cent of the total (Bellot (1)). 
Most of these tumors involve only the skin and the tissues immediately underly- 
ing it but a few are localized entirely within the mouth, nose, phai^mx and lar^iix. 
Many of them are small and cntirel}'- asjTnptomatic; some attain huge propor- 
tions and produce marked deformity and dysfunction. Ulceration may occur 
spontaneously or ns a result of trauma, and recurring acute infection is not un- 
usual. Serious or even fatal hemorrhage is a possibjlitj'. These considerations, 
together with the fact that two thirds of these vascular tumors occur in females, 
in whom appearance is of paramount importance, render them of especial inter- 
est to the plastic surgeon. 

Much confusion regarding the nomenclature of the various forms*of hemangio- 
mas exists in the literature ami many authors have presented their onm classifi- 
cation. In gencml tlicrc are two principal types, the capillary and the cavernous. 

The capillary* hemangiomas include the port-wine stain or nevus flammeus and 
the strawberry birthmark or hemangioma simplex. The latter are circumscribed, 
finely lobulatcd, slightly elevated lesions composed of a new growth of dilated 
capilLaries, veins and arterioles. They arc bright red to purple and may occur 
on any part of the surface of tfic body but are most common on the face, tnmk 
and arms. The lips, especially the upper lip, frequently are involved. 

Capillary' Iicmangiomas of the port-wine stain type are usually fiat, noneleva- 
ted lesions varying from faint pink to bright red or magenta. ^licroscopically 
these present in the skin a narrow zone of dilated vessels lined with adult endo- 
thelium. Tliey often are present on the lips and extend over a considerable 
portion of the oral mucous membrane. Not infrequently the involved regions 
are enlarged to a varying extent, owing to the presence of an associated cavernous 
hemangioma. 

Cavernous hemangiomas arc soft compressible tumors consisting of large thin- 
walled sinuses with a limited quantity of inter\’cning stroma. Tumors of this 
type are not uncommon about the face and usually they arc asymptomatic. 
They may, how'ever, produce marked cniaigcmcnt of the nose, ears, lips and other 
facial structures as well as of the tongue, and seriously interfere with function. 
Severe hsmorrliagc due to slight trauma is an ever-present possibility. Fatal 
hemorrhage resulting from dental extraction in cases of cavernous hemangioma 

•Read at the meeting of the American Society of Rhaetic and Reconstruction Surgery, 
ban Francisco, California, October 23, 1947. 
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of the mouth has been reported by Broderick and Bound (2) and by Kroh (3). 
Tumors of this type in the .frontal and temporal regions may produce severe 
persistent pain. This complaint is more likely to be made when phleboliths are 
present in the tumor than when they are absent. 

A case of marked macroglossia due to a hemangioma of the tongue observed 
a few years ago was of particular interest. The patient was a man fifty years of 
age. The tongue was so greatly enlarged and elongated that it readily pro- 
truded below the point of the chin and rendered it difficult for the patient to 
close his mouth. During the periods of acute inflammatory reaction in the 
tongue, which recurred at frequent intervals, complete closure of the mouth was 
impossible. Not only were the functions of speech and deglutition interfered 
with but the patient’s rest was disturbed seriously. This disturbance of rest 
resulted from the fact that whenever he dropped off to sleep the tongue became 
excessively engorged and protruded from the mouth much like a phallic erection 




Fig. 1. Phleboliths Removed fkom Cavernous Hemangioma op the Cheek 

Plexiform or racemose hemangiomas, also known as cirsoid aneurysms, are 
closely allied to the cavernous hemangiomas but are encountered much less fre- 
quently. Actually they probably are essentially cavernous hemangiomas with 
single or multiple arteriovenous fistulas. They are expansile pulsating tiunors 
which may be diffuse and of considerable extent. They can be only partially 
obliterated by compression and they become more tense than simple cavernous 
angiomas when the patient strains or the involved part is dependent. A bruit 
usually is audible on auscultation over the surface and a distinct thrill frequently 
is palpable. Because of the arterial pressure they are firmer than the simple 
cavernous hemangiomas and they tend to progress. The term “malignant” has 
been applied to this type of hemangioma but its implication does not seem en- 
tirely justified. 

PHLEBOLITHS 

Phleboliths are commonly encoimtered in cavernous hemangiomas in adults. 
They vary from rather soft, friable, almost putty-like consistency to calcareous 
hardness and range m diameter from 2 or 3 mm. to more than 1 cm. (fig. 1). 
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In a given case they are likely to be of approximately the same size but wde 
variation in diameter may exist. Usually they are few; generally from two to 
sLx are palpable but a score or more may be present. They often produce no 
symptoms and universally are considered of little clinical significance. However, 
frequently they cause a good deal of discomfort, especially when present in a 
hemangioma overlying a bony surface wliich is subjected to pressure. Patients 
who have hemangiomas of the cheek often complain of pain when they lie with 
the side of the face on a pillow, owing to pressure of a phlebolitli against the 
jaws or the malar prommence. In these situations pbleboHtlis tend to trauma- 
tize the soft tissue sufficiently to produce persistent tenderness with some indura- 
tion and more or less continuous discomfort. 

TREATMENT 

Capillary hemangiomas . — Since the blood vessels composing the strawberry 
type of capillary hemangioma arc lined with an embryonic form of endothelium, 
these growths in infants respond well to radiation and usually arc best dealt 
with by means of a screened radium plaque. Cautious application of radium 
with the plaque kept moving continuously will result as a rule in complete dis- 
appearance of the hemangioma and leave little visible scarring. Some phy- 
sicians prefer to treat these vascular growths by excision or by applications of 
carbon dio.xide snow, but in the hands of my colleagues and myself, radiation 
1ms yielded most satisfactory results and produced a minimum of scarring. I 
have not used applications of collodion in these cases as described by Kriiger (4) 
nor liave I had sufficient faith in the likelihood of such lesions disappearing spon- 
taneously to feel justified in withholding treatment during infancy. None of the 
port-wine stains that we have left untreated have faded out of themselves. 

As previously noted, port-wine stains are formed largely of blood vessels lined 
with a flattened adult type of endothelium. Accordingly one would naturally 
expect little or no response to radiation and this is definitely the case. Yet 
in spite of this usual observation and its frequent publication in the literature 
these lesions continue to be subjected to repeated applications of radium and 
roentgen therapy. As a result actinodermatitis with subsequent malignant de- 
generation is often observed in these cases. Le^ serious sequelae are unsightly 
depressed scars and mottling which also ma 5 ’^ result from applications of carbon 
dioxide snow. IMacCollum (5) reported 80 per cent of cures of such lesionsrin 
children with the administration of n blistering dose of air-cooled ultraviolet 
radiation at weekly intcrv'sls for from four to nine months. I have not used this 
method of treatment nor observed the results of it (fig. 2a and h). 

In my experience port-wine capillary hemangiomas of the lips without asso- 
ciated cavernous involvement in women usually are best taken care of by means 
of cosmetics which' serve to conceal them effectively when skillfully applied. 
Such applications are distasteful to men and if the patient is not disturbed men- 
tally by the condition, no treatment is indicated. When the situation warrants 
because of undue self-consciousness, unsightly scarring from previous treatment 
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Fig. 2o. Actinodematitie with epithelioma resulting from irradiation of nevus flara- 
meus; b, result following removal and repair by means of pedicle flap from the anterolateral 
aspect of the left arm. (Reproduced, with permission of the publishers, from : Figi, F. A., 
New, G. B. and Dix, C. R.: Radiodermatitjs of the head and neck, with a discussion of its 
surreal treatment. Surg., Gynec. & Obst. 77: 284-294 [Sept.] 1943). 
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or actmodermatitis, excision with application of a skm giaft is the treatraent of 
choice (fig 3a and b) Inside the mouth these lesions obviously are of no con- 
sequence and treatment is not necessary When a nevus flammeus of the hp is 
associated with a cavernous hemangioma nhicli is producing deforming enlarge- 
ment, the latter lesion should be controlled by electrocoagulation or bj injection 
of a sclerosing solution before excision and plastic repair of the involved surface 
are undertaken 

Caiemous hemanffiomas — Cavernous hemangiomas of the head and neck m 
infants and children are best treated vnth radiation Radon seeds of from 0 25 
to 0 3 me each, implanted into the tumor and spaced approximately 1 cm 
apart, usually produce satisfactory reduction with a mmiraum of deletenous 



Fio 4 a Extensive Cav cunous akp Capillart Hewanciova of the Face and 
Neck, b, Result Foiiowing Interstitiai. and Surface Radiation 


effects Such treatraent can be repeated in from four to six months if indicated 
(fig 4a and 6) While roentgen therapy or radium packs unll sclerose the^e 
cavernous lesions if apphed repeatedly, their use is indicated m onl> the diffuse 
lesions of this type and in these they are apphed to supplement interetitiul radi- 
ation Repeated external therapy is likely to produce pigmentation, telangi- 
ectasia and sclerosis m the overlying skin and interfere wtli subsequent develop, 
ment of the soft tissues and bony structures Such unfortunate results are nou 
being obsen ed m some of the patients treated > ears ago by this method 
Cavernous hemangiomas presenting on the cutaneous surface may be treated 
^ith injections of boiling water according to the method of Wjeth (0) Hov\- 
evor, some of the other eclerosing agents, notably 5 per cent solution of sodium 
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morrhuate, appear to be equally effective, are more easily handled and involve 
less risk of slough. During the injection of a sclerosing solution peripheral pres- 
sure should be maintained in order to prevent too rapid diffusion of the agent and 
to lessen the possibility of embolism. Maintaining the pressure for some hours 
following the injection has appeared also to increase the efficacy of this type of 



Fig. 5a. Cavernous Hemangioma op the Cheek with Deformitv Resulting from 
Previous Electrocoagulation; b , Result Following Sea'eral Injections op 
Sclerosing Solution, Reltning of Buccal Fold with Skin Graft and use of Pros- 
thesis 



vr» ■ '"S ■’! ' L 

Fig. 6. Insulated Electrode used in Electrocoagulation of 
Cavernous Hemangiom.as 


treatment (fig. 5a and b). About the head and neck injection of a sclerosing 
solution frequentlj' is ineffective because of the impossibility of localizing the 
solution for a sufficient period. The injection of boiling water and other scleros- 
ing agents into the tongue and other intra-oral and pharjmgeal hemangiomas 
involves the possibility of sepsis and of producing excessive local reaction udth 
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edema, which may spread to the larynx and induce respiratory’ obstruction. I 
feared that tracheotomy would be necessarj' after injection of boilmg ^^ater in 



one of my cases in which the tongue was involved and it wa.s required within u 
few hours after such an injection in one of Reder’s (7) cases. 
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Because of its better localization and greater effectiveness cavernous heman- 
giomas of the face, scalp and intra-oral structures in adults are more satisfactorily 
treated by means of electrocoagulation than with sclerosing agents. For this 
purpose a sharp pointed, insulated electrode is employed (fig. 6) . This is inserted 
into a hemangioma presenting on the cutaneous surface either directly or through 
a small stab wound in the adjacent normal skin. Intra-oral lesions are treated 
by inserting the electrode through the overlying mucous membrane or by intro- 
ducing it through a stab wound in the skin. With the latter approach it is essen- 
tial that the insulation of the shaft of the electrode be intact; otherwise leakage 
of the current may damage important structures and at the same time prevent 
sufficient coagulation of the neoplasm. More intensive coagulation of the vas- 
cular tumor is necessary than might be anticipated by the uninitiated since the 
heat is diffused rapidly by the blood, and carbon forming on the electrode tends 



Fig. So. Large Cavernous Hemangioma op the Tongue; b , Result about Three 
Weeks after Electrocoagulation (Reproduced, with Permission of the Publish- 
ers, FROM: Figi, F. a.: Hemangiomas op the Mouth. Ann. Otol., Rhin. & Laryno. 
[In Press.]) 

to produce effective insulation. The intensity of the coagulation should be 
checked by keeping a finger directly over the tip of the electrode and also by 
observing the surface of the tumor during electrocoagulation. If the color of 
the mucous membrane changes even slightly from red to gray, coagulation should 
be stopped immediately. The margin of safety between effective electrocoagu- 
lation and that which will result in a slough is very narrow and can be determined 
only by experience. 

As might be anticipated, coagulation proceeds more rapidly when the blood 
is kept expressed from the tissues immediately about the electrode. Unless 
sloughing occurs, secondary hemorrhage is unusual in these cases. Primary 
bleeding from the stab wound in the skin or mucous membrane is readily con- 
trolled by superficial coagulation as the electrode is withdra'ftTi. 

During the coagulation the electrode should be kept as far as possible from 
Stensen’s duct, the muscles of mastication, the motor nerv^es and other impor- 
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tant structures (fig. To, b ami c). It is especially important that ample clearance 
be given the branches of tlie facial nerve. Spasm of live facial muscles often will 
occur during intensive electrocoagulation even when the tip of the electrode is 
1 cm. or more from n branch of the facial nerve. This may result from direct 
stimulation of the muscle or from transmission of the current to the nerve by the 
intervening tissues. Accordingly, active contraction of the facial muscles is not 
necessarily an indication of impending injury to the seventh ner\’c. 

Often I insert an insulated electrode through n small stab wound in the sub- 
mental region or the anterior part of the submaxillary region for treating large 
cavernous hemangiomas of the tongue and floor of the mouth (fig. 8). This 
procedure obviates direct contamination of the coagulated region and if care is 
taken to avoid burning through the oral muca«;a tlie operative wound remains 
clean, there is little likelihoml of secondarj' bleeding and convalescence is mater- 
ially shortened. This method has proved most ciTectivc in shrinking down some 
of these lesions that had not responded to radiation or to injection of sclerosing 
agents (fig. 9fl and 6). 

Plcjciform hemangiomas — Plcxifomi or racemose liemangiomas are more diffi- 
cult to obliterate than simple cavernous angiomas because of tlic increased pres- 
sure within the component blood vessels resulting from the arteriovenous com- 
munications. The force of the impulse piescnted by tliese tumors is directly 
dependent on the size of the fistulous openings and is a factor in detcimining tlic 
type of treatment indicated. These lesions arc encountered most often in adults 
but they may occur in infants. When seen early in life interstitial radiation may 
control them but ligation of the ufferent vessels frequently is also necessary. In 
adults lesions of this type witli only a slight impulse often can be shrunk by 
means of electrocoagulation, while radiation or injection of sclerosing agents alone 
is not likely to be of benefit. If the lesion is not too extensive, excision may be 
feasible and at times is the most ofTcctivc means of control. This frequently is 
the case also when the expansile force is pronounced. On surgical exploration 
in many of these cases the arteriovenous communications often can be found. 
After ligation of these, electrocoagulation and chemical sclerotics may completely 
obliterate the lesion. Because of the free collateral circulation, ligation of the 
external carotid artery usually is less cJTcctiv'e than tying off the afferent vessels 
directly about the periphery of the tumor. In an occasional case the mass will 
become flaccid immediately after ligation of a single large vessel at its border 
and electrocoagulation or the injection of boiling water or of a eliemical sclcros- 
ing agent then will readily bring it under control. 

Even though an extensive va.scular tumor of the face is completely eradicated, 
considerable enlargement of the involved region may persist and leave the 
patient’s appearance less .“Satisfactory tlian was anticipated. This commonly 
results from diffuse overdevelopment of the bony structures due to the increased 
va-scularity during the pei iod of growth. This residual facial deformity may be 
siiflicicntly marked to render removal of the osseous enlargement advisable. For 
approacli may be made through a siibmnxillaiy or a prcaiiricular incision. 
On the other hand absorption of bone may result from the constant pressure of 
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an encapsulated hemangioma and a depression in the bone may remain at the 
site of eradication of such a tumor. 

Phleholilhs . — In cases in which phleboliths in hemangiomas about the face 
cause discomfort, removal of the offending calculi is indicated. Usually these 
vein stones are readily palpable and they may be removed with very little bleed- 
ing. Removal is accomplished by holding the stone firmly against the bone or 
against a finger placed inside the mouth'with the soft tissues drami tightly over 
it. The skin is then incised and the soft tissues are spread with sharp pointed 
scissors until the phlebolith is exposed. In this manner the offending concretion 
can be expressed through a surprisingly small opening. 
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EXPERIMENTAL AND CLINICAL STUDIES OF REDUCED 
TEMPERATURES IN INJURY AND REPAIR IN MAN» 

II Effect of Modfuate Cold and Rffrigedatiov on Wound 
Healing and Regeneration of Human SninI 

MARTIN A UNTIN, M O HAMILTON BAXTER, M D , AND 
ROBERT II MORE, MD 

Montreal, Canada 

In the preceding paper (1) we haic pointed out that the study of the behaviour 
of wound healing and tissue regeneration under the influence of reduced temper- 
ature forms an important plia<e of the broad imcstjgative project encompassing 
the experimental and clinical study of the cfTccts of reduced temperatures on 
injury and repair of liuman tissues Apart from the broader aspect of the patho- 
genesis of injury by cold, considerable interest Ins been stined up m the recent 
literature on the eflcct of local reduced temperatures m a \anetj of conditions 
including the treatment of burns (3, 4, 5, C, 7) Baxter and More (2) icviewcd 
the work done m that field m a paper which reported the results of their omi 
work with experimental animals, they cited the woik of seveial authoi’S who 
recommend the clinical application of lijpothcrmin for burns m man Before 
adequate apprais U of the effect of cold on healing of bums m man could be 
undertaken, it was well to know what effect cooling Ins on the healing of clean 
surgical wounds particular!} w ith icgards to the rate of cpithehzation and fibrous 
tissue formation 

“Dermatome donor sites” — areas from whicli a uniform la>er of skin was 
removed with the Padgett-Hood dermatome, were selected for the purpose of 
the experimental stud} Fresh dermatome donor areas ln\e ‘seieral features 
which make them suitable for the studj of the effect of cold on wound healing 

(a) Uniform thickness of split skm can be lemoied from two or more compar- 
able sites thus proiiding standard areas where spontaneous healing with fibrous 
tissue formation and epithelization can occur 

(b) It is possible to i ar} the time required for spontaneous healing by remov- 
ing thinner or thicker la>cro of skm 

(c) The helmi loui and rale of cpitliclization has been extensiveU studied and 
a standard type of dressing giMng optimd •spontaneous healing is now used 
routinely in skin grafting pro\ iding a condition where alteration of the tempera- 
ture of the environment is the onl} variable factor 

(d) In spite of the obvious difference of the two conditions, dcimatomc donor 
areas are somewhat similar to moderate bums of skm m that in both coses skm 

• From the Department of Plastic Surgerj , Itojal \ ictona Hospital, and the Depart- 
ment of Surgery and Pathologj McGill Umversitj , Montreal Canada 

fThia investigative project is earned out under a grant from the National Research 
i^ouncil of Canada 

t Medical Research Fellou of the National Research Council of Canada 
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is destroj-^ed to a certain depth and re-epithelization of the area, apart from the 
proliferation from the edges of the wound, takes place from the portion of hair 
follicles, sweat glands and ducts that remain intact. 

METHODS OF INVESTIGATION 

Donor areas on the antero-lateral aspects of the thighs in the healthy adult 
were selected for this experimental study. The cooling was obtained by placing 
the entire limb into a special apparatus constructed for that purpose (fig. 1). 
The apparatus has two chambers, in one of which cold air circulates in a closed 



Fig. 1 The Cooung Apparatus 

The "cold” chamber containing the patient’s right leg is shown without the insulating 
cover. The cold air circulates in the closed circuit between the cooling unit beside bed 
and the cold chamber. The “warm” chamber is not shown in the photograph; through 
it air at room temperature is kept in motion by a fan. A thermostat permits regulation 
of the temperature in the "cold” chamber. 

circuit, in the other — air at room temperature is similarly kept in motion for 
the control limb. The alterations of the state of vascular system of the areas 
under observation weie determined by recoiding of the skin temperatures with 
constantan-copper thermocouples sutured to the selected sites. 

The usual aseptic technique was followed in the removal of uniform layers of 
skin from the selected areas. Usuallj' skin grafts 0 016 in. in thickness were re- 
moved with the dermatome (fig. 2). The theiraocouples were sutured under the 
Bettman’s gauze which was used loutinely on all donor sites. The majority of 
cases had no other dressing applied to the wound. When the patients had re- 
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covered from the anaesthetic the limbs were placed in their respective chambers 
which were lined with sterile towels The temperature of the chambers was 
mamtamed fairly constant by providing a snugly fitting sleeve which encircled 
the upper portion of the thigh 

Apart from the difference in the temperature of environment the treatment 
of the donor sites was identical In one case, however, pressure dressing was 
placed on the control area ov or the Bettman’s gauze w hile the experimental area 
was covered with Bettman’s gauze alone The duration of the cooling varied, 
some cases were removed from the apparatus entirely at the time of healing of 
the control, one patient’s leg v\as kept m the cold chamber until it healed In 
another case the patient’s limb was cooled foi 5 days and then restored to room 
temperature vuth application of pre^^ure dressing 

The recording of temperatures (oral, warm and cold chambers, cooled leg and 
control) was usually done three times per day and occasionally continuously 
during the critical phases, such as the remov al of the limb from the cold chamber 
Particular attention v\as given to the appearance of the donor sites, the amount 
of exudate, the discomfort and pam in the wound areas, and the manner and 
rate of healing Biopsies w ere taken usua)l> at the time of healing of the control 
area, at the time of healing of the cold treated area and, sub«equently, at vs eekly 
intcrv als Tw o of the patients had biop'^ic^ at monlliJ> intervals up to 0 months 
after cooling Other relevant procedures will be mentioned in the protocols of 
the cases presented below 

EXPERIMENTS AND OIISERV ATIONS 

Donor sites w ere used m this senes of experiments designed to study the effect 
of cold on wound healing, a process whicli involves, in the skm, fibrous tissue 
formation to replace the dermis, and epithelial regeneration to restore the con* 
tinuitj of the epidermis Under optimum conditions, the lie ilmg of a derma- 
tome donor site from which 0 OIG m of skm have been removed (fig 2) occurs 
spontaneously m 8 to 10 days The pioccsb of normal healing is shown by a 
sequence of biopsies taken from a typical case (figs 5, 8, 10 and 12) Bettman’s 
gause IS applied directly to the denuded area of the donor site If no additional 
dre^smg is u'^ed, as was the case in most of our experiments, the exudate perme- 
ates through the gauze and forms a superficial sero sanguinous crust which does 
not interfere with the process of lepur At about G days post-operativcly tlie 
exudate practically censes, at about the eighth day' it is po'^siblc to raise the 
gauze from the donor site usually w ithout undue di*:comfort to the patient This 
IS the point at which cpitlichzation is assumed clinically to be complete The 
donor site is covered with a shiny layci of pinkish epithelium which is velvety 
to touch (rig> 14, 15 and lb, left thighs) However, the examination of the 
biopsies provides the v cnfication of the end point of healing 

Microscopically , a mild acute mfiamm itory' process takes place during the 
first 72 hours sero s mgumous exudate is seen at the suiface , poly morphonuclear 
leucocytes invade the area around the v iscular and lymphatic channels, and 
later spread over the surface of the denuded area, subscipicnth a fibrinous 1 ly er 
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Fig. 2. Dermatome Donor Area prom which 0.016 in. of Skin 
Has Been Removed 

JunotioR with normal skin is seen in the center of the section. Haematoxylin-eosin 
Magnification X 40. 
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Fig. 3. Epitheliai. Regeneration of Dermatome Donor Site 
This biopsy mas taken on the 8th day after the removal of the skin from a site which was 
cooled for 5 days post-operatively at 60°F. Note the epithelial proliferation taking place 
centrifugally from the cut end of the hair follicle. Voerhoff’s elastic tissue stain. Mag- 
nification X 120. 










MDUCED TEMPERATimES IN INJURY AND REPAIR IN MAN 


15 



TlUt 1* DXtS 

Fio. 4. Effect or Colo on Wound Heauno 
Graphical summary of tho case included iDto table I (Experiment #1). Notebywremia 
following temporary removal from cold chamber on the 10th day and following the final 
removal on the 13th day (see text). 
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is fonned at the surface. The process of epithelization must begin very soon 
after surgical removal of the surface layer of the skin. The activity is noted in 
the exposed ends of the hair follicles and sweat ducts: there is a swelling of cells 
accompanied by “budding”. When the free surface is reached there is a centri- 
fugal proliferation of the epithelial cells which now become flattened; clinically 
the area appears to be dotted with numerous little islands of epithelium. A por- 
tion of such island is shown in fig. 3 and 5. These biopsies were taken from cold- 
treated areas but are practically identical with the usual appearance of untreated 
donor sites at about 5-6th post-operative day. By the 8-lOth day the epitheli- 



Biopsy of the control area shown in fig. 14 (left thigh) taken simultaneously with the 
biopsies of cold treated donor site (figs. 5 and 7) on the 10th postoperative day. Haema- 
toxylin-eosin. Magnification X 40. 


zation of the surface is complete (fig. 6). The epidermis is flat and “young” 
and the horny layer is usually very thin. By about the 13th day the inflam- 
matory reactions subsides, the epithelium differentiates into the usual layer and 
fibroblastic nature of the sub-epidermal layer becomes apparent (fig. 8). The 
appearance of the donor site at 52 daj^ and at 6 months after the operation are 
shown in fig. 10 and 12. 

Five experiments wnre performed on healthy adults betiveen the ages of 17 
and 28 years. Both thighs were used and symmetrically located areas w’ere 
selected for donor sites. The observations are summarized in table 1 ; protocols 
of twn of these cases follow'. 
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8 . Bropsr or Conthol Donor Site on t«e 13th PosTorERATiVB Day. 
Haematoxylin-eosin. Maqniyication X 80 
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PROTOCOL No. 1 

Experiment § 1, table 1 

F. W., age 18, was admitted to the Royal Victoria Hospital for removal of naevus flam- 
meus extending over the entire half of the face. Under general anaesthetic two uniform 


Table 1 — Effect of Cold on Healing of Donor 4rcas 


EXP. 

NO. 

ACE 

SITE AND THICKNESS 

A\XKACE 
TEMP. OF 
CHAMBER 

(F) 

SKIN TEMP. 
OF 

COOLED 
AREA (F) 

DAYS 

COOLED 

TIME 01 
(in 

Cooled ■ 

^ HEALING 

days) 

Control 

1 

18 

Rt. Thigh (0.016 in.) 

65° 

72°-66° 

13 

13 

9 

2 

26 

Rt. Thigh (0.016 in.) 

60° 

65°-62° 

5 

12 

8 

3 

25 

Rt. Thigh (0.016 in.) 

56° 

61°~5S° 

12 

14 

10 

4 

17 

Rt. Thigh (0.016 in.) 

53° 

70°-65° 

9 

13 

9 

5 

26 

Left Thigh (0.016' in.) 

60° 

64°-5S° 

3 

8 

8* 


* This patient’s left thigh was cooled for 3 dal’s prior to removal of skin and subsequently 
was left at room temperature. (See protocol No. 2). 



Fia. 9 


Biopsy of the cold-treated donor site on the 13th postoperative day after continuous ex- 
posure to 65°F. Note the epithelial hyperplasia. Haematoxylin-eosin. Magnification 
X 80. 

thickness (0.016) skin grafts were taken from the anterior aspects of both thighs and were 
used to replace the defect resulting from the excision of the naevus. The donor sites were 
dressed with a single layer of Bettman’s gauze; the thermocouples were sutured directly to 
the donor area under the dressing. As soon as the patient recovered from anaesthetic her 
right leg was placed into the cooling chamber of the apparatus (fig. 1). The lower portion 
of the leg was covered with several layers of sheet wadding and other thick clothing so that 
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Fia 10 Biopst op Control Donor Site 52 Dats Postoperatitelt 
The One fibnllfir structure is typical of frcshlj healed donor sites Haematoxylin' 
eosin MagniRcation X 120 
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Fio. 12. CoNTBOL Donob Site 
Biopsy taken 6 months postoperatively and simultaneously \rith biopsy shown in fig. 13. 
Haematoxylin-eosin. Magnification X 100 



Fio. 13. Biopsy of Cold Tbeated Donob Site Taken 6 Months Apteb the Skin Removal 
Patient’s thigh was subjected to 65°F. for 13 days. Compare with the control donor 
site shown in fig. 12. Haematoxylin-eosin. Magnification X 100. 
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only the donor area was exposed to the cold environment The left leg was placed in the 
*'^«varra” chamber of the apparatus as control. The temperatures were recorded several 
times each day; notes were kept of the Bubjcctivc sensations, clinical appearance, and of 
objective sensations m both donor areas 

On the evening of the Olh post-operati\e day the control arcs wag completely epjthelised 
The next day the patient was taken to the operating room where under pentotha! anaesthc 
sia biopsies were taken from both areas (hga 5, 6 and 7) In fig 14 the two areas are shown 
just before the biopsies were removed The patient was allowed to recover completely 
from the effects of anaesthesia and w as re-introdnccd into the temperature chambers about 
4-5 hours after her removal earlier. The akin temperature of the cooled leg had become 
elevated in comparison with previous readings; the temperature varied between 72® and 
89® F. for the next three days On the 13th post operative day the cpithchzation of the 



Fio 14 Effect of Coed ov Woukd IlEALrpra 
Photograph of the cold-treatcd donor site (right thigh) and the control (left thigh) 
taken on the 10th postoperative day Note areas of granulating tissue on the cold treated 
BUe The patches of dark staining material are remains of Bettman’s ointment (See 
protocol #1 and text). 

cooled area was complete (fig 9) and the patient’s legs were restored to room temperature 
The record of skin temperature readings was continued the cold treated area was from 
8® to G®r, warmer than the control during the first 48 hours and gradual^ approximated the 
temperature of the control leg over the next 48 hours (fig \) The patient had no untoward 
reaction to the influence of cold at any time during the exjicnment The only sensation 
present m the cooled log was that of moderate cold After exposure to the room tompera- 
twe the patient stated that the leg which had little sensation while in the cold chamber, 
'^Ran to feel cold after about 46 minutes at room temperature, although there was obvious 
Iijpcraemia of the cooled area, the skin temperature being about 99® F The subsequent 
course of repair in the cold treated and control areas is shown in flgs 10 to 13 The daily 
Variations of temperatures are summarircd m graphical form in fig 4 Clinically there w as 
^0 greater amount of exudate in the cold treated leg, but it persisted for a somewhat longer 
hme than that of the control At the time of healing of the control area the cold treated 
Brea was still “raw However, the patient experienced less discomfort in the cold treated 
srea throughout the period of cooling and subsequently 
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Microscopically, the amount of initial inflammatory reaction was more pronounced in 
the cold-treated area. At the time of complete epithelization of the control area (fig. 6), 
the cold-treated area was only partly epithelized, although some areas appeared to be more 
advanced than others (figs. 5 and 7). On the 13th day the healing of the cold-treated area 
was complete: the biopsy shows hyperplasia of epithelium and a considerable amount of 
perivascular clustering of inflammatory cells (fig. 9). Eight weeks later the cold-treated 
area showed a greater density of the sub-epidermal layer, more round cells and more marked 
perinuclear vacuolation of fibroblasts (figs. 10 and 11). At the end of six months post- 
operatively there was no significant difference between the cold-treated and control donor 
sites (figs. 12 and 13). Clinically the two areas appeared identical although the skin on 
the cold-treated site seemed to be somewhat thicker. 



Fig. 15. Photogeaph of Gold-treated Donor Site (right thigh) and the 
Control (left thigh) Taken on the 10th Postoperative Dat 
This case is included in table 1 as Experiment 4. The cold treatment was continued for 
12 days; final healing of the cold-treated area occurred on the 14th post-operative day. 

PROTOCOD No. 2 
Experiment ^ 2, table 1 

M. C., age 28, was admitted to the Royal Victoria Hospital for correction of a defect of 
the face. Three days before operation the patient’s left leg was placed into the cooling 
apparatus (fig. 1); the lower portion of the leg and foot was protected by thick layers of 
heavy clothing and only the distal half of the thigh was exposed to the cold. The tempera- 
ture of the skin was recorded with the constantan-copper thermocouple. At the end of 72 
hours the patient was taken out of the cooling apparatus; under spinal anaesthetic two 
sheets of sldn (0.018 in.) were simultaneously removed with the dermatome from the antero- 
lateral aspects of the patient’s thighs. The donor area on the left thigh extended partly 
over normal imtreated skin which served as control, and partly over the “pre-cooled” area. 
Bettman’s dressing was applied to all donor sites over the thermocouples which were sutimed 
to the donor areas. The left donor area was dressed in the usual manner with the dry gauze 
dressings, followed by cotton waste and rubber sponges, and uniform pressure was applied 
with a roller bandage. The right donor area was not dressed beyond the Bettman’s gauze. 
The patient’s condition was excellent and at termination of operation her right thigh was 
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Fio. 16 . PiiOTOonAni or Cold-theated Do^on Site (juoiit rnicii) akd the 
Control (Lett thigr) Taken on the Oth PosT^jrsiiATivx Day 
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theinkliD^ oiithc left was prc-coolcd for 3 days before oper.Ation. 
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Fio. 17 . Biopsy op Pre-cooled Area Srow^n in Fio. 16 (distal half, left 

THIGH) TAKEN ON THE StH I>AT ApTER HEROVAL OF THE SkIN 
rtf ; byperplfts'ia of the regenerating epithelium and the perivascular clustering 

cellfl. Compare with control in fig. IS and to fig. 21. Haematoxjlin- 
eosin. Magnification X SO. 
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Fig. 18 

_ fBiopsy of the control area (fig. 16, proximal half ; left thigh) taken on the 8th postopera- 
tive day, shortly after complete epithelization. The debris at the surface is the remains 
of the exudate mixed with Bettman’s ointment. Haematoxylin-eosin. Magnification X 5o 



Biopsy of the cold-treated donor site taken on the 8th postoperative day simultaneously 
with biopsies shown in fig. 17 and 18. The donor site was cooled for 6 days after removal 
of the skin. Note the proliferation of the epithelium from the hair follicle. The advancing 
sheet of thin epithelial cells can be seen at the surface of the section. (See protocol Iil2 
and text). Haematoxylin-eosin. Magnification X 50. 
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Fig. 22 

Biopsy of the pre-cooled donor site taken on the 13th postoperative day shortly after 
complete epithelization of the cold-treated area 8ho^vn in fig. 23. (See protocol #2 and 
text) Haematoxylin-eosin. Magnification X 80. 



Fig 23 

Biopsy of the cold-treated donor site taken on the 13th postoperative day and simul- 
taneously with the biopsy shown in Fig. 22. The complete epithelization of the area was 
noted clinically about 12 hours earlier. (Seeprotocol /!'2andtext). Haematoxylin-eosin. 
Magnification X 80. 
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inserled into the cooJing apparatus with the lower leg protected from the cold in the usual 
manner The right donor area was maintained m the cold apparatus for 6 dajs At the 
end of that time the right log was rctno>ed to room temperature anti a pressure dressing 
identical with that ot the left leg was applied The sl>.in temperature readings were con- 
tinued On the Slh post operative day both the “pre-cooled” and the control areas were 
completely epithehzed* photographs (fig 1C) and biopsies {figs 17, 18, 19) were taken 12 
hours later On the 12th posl.opcrative day the cooled donor site was completely epithe- 
lizcd, biopsies were taken shortly after that time (figs 22 and 2d) The patient remained 
quite comfortable throughout the experiment 
The graphical summary of the procedures used in this case and the daily variations of 
the temperature of the donor sites and of their resfiective environments are presented in 



Fio. 24. Effect of Cold on AVounp Healinq 
summary^ of the case p • i . . » ■ « ■ * * ^ ‘ 

' ■ ■ . • of skin temperature) following removal from cold 

biun temperature was recorded with constantan copper thermocouples 

fig 24 At the end of the period of cooling the temperature of cold treated site rose con- 
fiiderably higher than the temperature of the control site, and persisted for several days. 
A similar rise of temperature beyond that of the control (although to a lesser degree) fol- 
owed cooling of the thigh for 3da}8 priorto removal of the skm {‘‘pro cooled”area, fig 24). 
Following removal from the cold chamber the cold treated donor site had a greater amount 
0 surface exudate than the control donor area 
*ficroscopicalIy, the epithehzation was complete m the biopsies taken of the control 
on the 8 th post operative day (fig J 8 ) The cold-treated area was in the “inflamma- 
tory phase”: both the cellular and unformed exudatea were much more pronounced than in 
the control (fig 19 ), Biopsies of the donor sites on the 13th day revealed complete epithe- 
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lization of the cold-treated area; the epithelium was in the stage of hyperplasia (fig. 23). 
The “pre-cooled” donor site is shown in figs. 17 and 22. On the 8th day the epithelization 
of the latter was complete but the epithelial hyperplasia was marked and mitotic figures 
were abundant. The inflammatory reaction was more pronounced than in the control; 
the fibroblastic proliferation was not greater, however. Biopsy on the 13th day showed 
less difference from the control, though the inflammatory reaction was still more marked 
in the pre-cooled area. At the end of 6 months there was no significant difference either 
grossly or microscopically between the cold-treated and the untreated donor areas. 

DISCUSSIONS 

The process of tissue repair is a continuous interplay of cell migration com- 
bined with the structural synthesis involving a sequence of biochemical reac- 
tions. The rate of both components of this process is influenced directly by the 
temperatures of the environment. Within a certain range of “moderate” tem- 
peratures, either cold or warm, the sole effect will be either a reduction or an in- 
crease in the rate of these reactions of repair. However, drastic reduction or 
increase of the temperature brings in its wake a whole sequence of changes which 
complicate and interfere with the optimal process of wound healing. 

The ultimate aim of any repair process, teleologically speaking, is restoration 
of complete function of the part. Three simultaneous processes take place in 
wound healing and in repair of injured tissues namely, the removal of non-viable 
and “foreign” material by a process of inflammation, restoration of the continuity 
of tissue, and filling up of the defects created by the injury. The first entails 
invasion with several types of inflammatory “demolition and transportation” 
cells; the second entails, in the skin, proliferation of epithelium; the third in- 
volves fibrous tissue formation. Other concommitant reactions taking place 
during the period of wound healing have no apparent purpose, and often interfere 
with the general plan of wound healing. 

The sequence of regenerative processes in the dennatome donor area has 
been described above. Similar events occur in the re-epithelization of a “dermi- 
graft” (fig. 21). A dermigraft is a skin graft from which the epithelium has 
been removed by re-splitting it with a deimatome. It was described by Zintel 
as a means of increasing the yield of limited donor sites in severely burned pa- 
tients (20). We carried out observations on the healing of dermigrafts with 
the purpose of studying the effect of a temporarily interrupted blood supply on 
the repair processes of donor areas. The sources of epithelium in a dermigraft 
are the cut ends of the hair follicles and sweat ducts. Thus the regeneration of 
surface epithelium and fibrous tissue formation is almost identical with that of a 
donor area. However, in the dermigraft these processes must take place under 
the added burden of a regenerating blood supply. Nevertheless, the healing of a 
dermigraft is completed only a few days later than that of a donor site. The 
second reparative process — that of proliferation of epithelium, appears to be 
more pronounced in the healed dermigraft. (Compare fig. 21 with fig. 8) 

Another phase of the behaviour of the three processes of wound healing enu- 
merated above is their response to the influence of cold. The observations re- 
corded in our series of cases presented the results of study of the processes of 
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cpithelization and fibrous tissue formation under difTerciit temperatures and 
duration of exposure but under controlled conditions Combmmg the cold- 
treated and the control areas into tabular form (table 2), it is apparent that m 
the range of temperature between 82® and 53® F the time required for complete 
epithehzation of the area is inversely proportional to height of the temperature 
and directlj proportional to the time of exposure In the range of “cold” tem- 
peratures (05® to 53® F ) the delay of complete epithehzation Mas about 3 to 4 
days for the standard dermatome donor area ns compared Mith the controls 
The delay m the rate of cpithelization appeared to be more pronounced than 
that of the fibrous tissue formation This is consistent with the gradation of 
temperatures Mhich is coolest at the mterphasc beUveen the environment and 
the body, precisely where epithelial proliferation takes place, and becomes 
“wanner” as the deeper layers arc reached We ha\e not noticed an increased 
amount of surface exudate on the cooled donor sites, although that might be 


Tabls 2—EJJeclfiJ Templraiurc oj the Environment on Healing of Donor Areas 


KO 

ACT 

SITE Am THlCEKCtS 

AVEKACC 

TEXT or 
rMviaoynairt 
(t) 

SEW nur 
or TTtE 

sovoE am 
(F) 

onATioN or 

EXPOSVtS 

TIVE OF 
UEAllNQ 

(Days) 

1 

17 

Rt thigh (0 010 in ) 

53* 


0* 

13 

2 

25 

Rt Hugh (0 016 in ) 

56* 

68*-61* 

12* 

14 

3 

26 

Rt thigh (0 010 in ) 

60* 


5* 

12 

4 

18 

Rt thigh (0 010 in ) 

65* 

C6*-72* 

13 

13 

5 

20 

Left thigh (0010 to ) 

72* 

S8*-92* 

8 

8t 

6 

25 

Left thigh (0 010 to } 

70* 




7 

17 

Tucft thigh (0 010 in ) 

78* 


0 

9 

8 

18 

Left thigh (0010 in ) 

82* 

90*-0l* 

9 

0 


* At the end of thu period the paticntV hmb was returned to room temperature until the 
time of healing 

t Pressure dressing as well os Bettman’s gauze was used on the donor area in this patient 


anticipated m view of the changes m the permeability of the vessels under the 
influence of prolonged moderate coolmg An increased quantity of fibiinous 
oedema was noted microscopically'^ m the cold treated areas and persisted for 
Bcveral weeks (figs 9 and 11) , it is not conspicuous in the biopsies taken C months 
after cxpenmcntal cooling (fig 13) The delay m healmg has been observed by 
several workers Grossman and Allen stated that temperatures of 40® F. and 
lower suppress the metabolism so much that he<dmg is virtually prevented 
Moreover, m order to avoid gaping of the wound edges followmg amputation 
"ith the aid of refrigeration, the sutures had to be left in for 5-C days longer 
than in the untreated wounds (G) Dav is observed a latency of epithebal grow'th 
of a week or longer in previously refrigerated tissue, although blood supply be- 
came established and “take” occurred (8) Matthews thought that refrigera- 
tion of skm accelerated fibroblastic proliferation thus 8j>eedmg up the rate of 
‘take” and of vascularization when applied to wounds (9) However, Davis 









30 


M. A. ENTIN, H. BAXTER AND R. H. MORE 


reported that growth of refrigerated grafts seemed slower than the growth of 
untreated tissues (8). We have noted the “lag” that follows grafting of chilled 
or frozen skin, but do not consider it to be intrinsically a “delay” of healing (10). 
Whereas moderate cooling delays healing by virtue of retarded cellular metabolic 
activities, prolonged refrigeration and freezing of skin causes death of cells 
through the influence of cold. Before heahng or a “take” can occur the replace- 
ment or removal of the damaged and destroyed portions has to take place; con- 
sequently there is interference with the repair process. 

The role of vascular elements in the delay of healing which follows the expo- 
sure of donor site to the influence of moderate cold is difficult to determine. We 
have stated above that there was no marked increase in the amount of exudate 
observed on the cold-treated area, although microscopically the increased amount 
of fibrinous oedema was noted and, for a time the amount of fibrous tissue also. 
The vasodilatation that followed exposure to moderate cold was quite apparent 
clinically and was recorded by an increase of skin temperature ; but microscopi- 
cally the vasodilatation was less conspicuous. However, the hyperemia due to 
vasodilatation was observed even after a short exposure to only very moderate 
cold (11, 12, 14, 2). Landis demonstrated the phenomenon by recording the 
increase of the intercapillary pressure; it appeared a few minutes after initiation 
of cooling and before the termination of the cold stimulus (14). In our experi- 
ments the superficial capillaries were physically removed with the layer of the 
skin, and the hyperemia which followed termination of cooling was due to dilata- 
tion of venular and arteriolar plexuses. Other data based on the study of the 
vascular response of normal skin and healed donor sites tends to support this 
observation (10). In our series of experiments the degree of hyperemia was 
proportional to the degree of cold and to the duration of the stimulation (fig. 4 
and 24). The mechanism of hyperemia production has not been well under- 
stood. Lewis (13) regarded it as a protective mechanism against excessive 
cooling. Other investigators considered that the response was due to the influ- 
ence of accumulated tissue metabolites (15). The discussion of this extremely 
interesting phenomenon as well as other implications will be presented in the 
subsequent paper (10). 

Pre-cooling of the area prior to the removal of the skin was carried out in one 
case. This particular experiment was attempted because it has been claimed 
that tissue irritation and hyperemia speed the processes of healing (21). Ex- 
posure of skin to even moderate temperatures is followed by marked hyperemia 
which persists for a considerable period of time depending upon the degree and 
length of cooUng. We removed the skin at the height of hyperemia which 
followed the exposure of the patient’s thigh for 72 hours to 60° F. (See fig. 23). 
The donor site was subsequently treated with Bettman’s gauze and pressure 
dressing identical with the untreated control area. Healing occurred on about 
the same time as the control and grossly there was no difference between the 
two areas, either in appearance or in texture; the microscopic differences are 
ncluded in protocol 2 The only conclusion that we can draw from this ob- 
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Bcrvation, is that exposure of skin to CO® T for as long as 72 hours prior to re 
moval of skin docs not delay the healing of the donor area 

Our ob'mrvations based on the treatment of donor sites under experimental 
and non investigative conditions show, that application of a pressure dre««ing, 
other things being cciual, speeds up spontaneous epithelization of the donor 
area, reHluccs the amount of exudate and keeps m check the sub-epithclial fibro 
SIS The principle of pressure dressing has been advocated and followed by many 
workers, and its utilization m the field of plastic surgery and for the treatment 
of bums and other injuries haSj been firmly established (l6, 17, 18, 19) We con- 
cur with the recommendations of Koch (22) that clean undamaged cells should 
be not disturbed bj frequent dressing, permitting utmost regeneration How 
ever, this procedure does not solve the still existing problem of treatment of 
"mixed^^ bums where some remnant of epithelial sources are mtcrmingied with 
the areas of complete destruction of skm Such bums are mvanablj contami 
nated and sooner or later become infected Because the methods of determm 
mg the depth of tissue destniction immediately after biirnmg are inadequate, il 
13 not possible to say how much of the potentially regenerative tissue m the 
areas of only partial destniction has been prevented from regeneration bj 
the presence of debris and infection We liavc pointed out earlier that removal 
of the damaged tissue and combating of foreign elements constitute the integral 
part of wound healing In extensive bums the amount of destroyed tissue is 
BO great that the body’s mechanism of repair cannot cope with it Moreover, 
the nature of the dead tissue is such that it resists both the action of the body 
enzymes and penetration by the mfiammatory cells 

There have been many advocates of cold for the treatment of bums Our 
observations based upon the experiments with laboratory animals (2) and expen 
mental and clinical study of the effect of cold m man, do not bear out the en 
thusiasm of these investigators Application of moderate cold delays healing 
even under optimum conditions of repair and regeneration It is difiicult to 
combine a pressure dressing with the application of cold and consequentlj the 
pressure has to be dispen'^ed with The degree of cold required to check bacterial 
grow*th and disintegration of tissue impedes additional damage on the part which 
IS already injured by heat 

CONCLUSION 

1 Moderate cooling of dermatome donor sites (0 016 m ) immediatclj after 
removal of skm grafts dela>s the rate of epithelization In the range of the 
temperatures studied (05® to 53® F ) the delay is directl> proportional to the 
degree of cold and to the duration of exposure 

2 The fibrous tissue formation is not similarly affected and appears to be in- 
creased, at least for the first few weeks after coohng 

3 Pre-coolmg of the aiea of skm prior to removal of the skm graft does not 
delay the rate of epithelization 

4 The optimum temperature of the environment for healing appears to be 
somewhere between 70® and 80® F However, most rapid epithelization occurs 
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with application of pressure dressings; the temperature at the surface of such 
donor sites is 90° to 95° F. 

5. The use of cooling as the treatment of bums is not advantageous since it 
delays healing and entails dispensing with pressure dressing. The degree of 
cold required to check bacterial growth and the disintegration of damaged tissue 
imposes further injury. 


SUMMARY 

1. The suitability of dermatome donor sites for the study of the effect of cold 
on wound healing in man is discussed. 

2. The details of the methods of study and the apparatuses constructed for 
the investigation of the influences of reduced temperatures on healing of donor 
sites is described, 

3. The sequence of events in the spontaneous healing of untreated donor sites 
is described and the various stages are illustrated -with photomicrographs of the 
biopsies. 

4. The experimental observations are presented in tabular form. The de- 
tails of two of the cases are given in form of protocols; photographs and photo- 
micrographs of the biopsies of the various stages are included. 

5. Gross and microscopic changes taking place in healing of the cold-treated 
donor sites are described and compared with those of the untreated controls^ 

6. The interaction of various components of wound healing and regeneration 
of different elements of skin are considered in relation to the range of reduced 
temperatures studied and to the duration of exposure. 

7. The effect of pressure dressing on the rate of spontaneous epithelization 
of donor sites and on the wound healing of areas injured by cold or heat is dis- 

,■ cussed. 

y 8. The need of caution in the application of cooling as a treatment for bums 
' is emphasized. 
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ANAPHYLAXIS AND THE HOMOTRANSPLANTATION OF SKIN* 

DONALD E. BARKER, M.D. 

Philadelphia, Pa. 

Numerous theories have been advanced to explain the failure of skin homo- 
transplantation, among which is the idea that the skin of the host becomes 
sensitized to the skin proteins of the donor. Undenvood (1) first advanced this 
idea as the result of observations on a patient who had been burned severely in 
a kerosene explosion. Underwood grafted skin from 17 donors to this patient; 
all of these grafts took readily and the gro^vth was evident as long as 20 days 
after grafting. At this time, Undenvood grafted a second area. This new graft 
did not take and moreover the old grafts began to melt away. Concomitant 
with this reaction a hematuria developed and the patient’s pulse became weak 
and irregular. Underwood believed that these were anaphylactoid phenomena 
resulting from previous sensitization to this skin. Holman’s (2) observations 
seemed to support this theory. He reported a case in which generalized ex- 
foliative dermatitis developed following repeated homotransplantation of the 
skin. When he removed these grafts by curetting, the dermatitis improved 
rapidly and cure was complete within a month. 

Experimentally, Martin and Keyes (3) found that guinea pigs could be sensi- 
tized to homologous lens protein. On the other hand Fleisher (4) could find 
little or no difference after transplantation of guinea pig kidney to previously 
passively immunized animals. There was no difference between these and the 
uninjected pigs in the degree or rate of regeneration of the tubules, degree of 
connective tissue reaction or the rate of invasion by the connective tissue cells. 
As yet however there is no experimental evidence showing that sensitivity to 
skin of homologous species can be produced. 

The above observations, particularly those of Martin and Keyes, suggested 
the need of further study to detennine whether the failure of homotranspianta- 
tion of skin was due to development of sensitivity to the transplanted tissue. 
The present report concerns the results of such a study. 

EXPERIMENTAL 

Attempts were made to produce anaphylaxis in guinea pigs by injection of 
extracts of skin into animals that had been injected with such extracts previously. 
Approximately 15 gram portions of skin free from hair were excised from each 
guinea pig. 5 cc. of normal salt solution was added for each gram of skin, and 
the mixture ground repeatedly in a meat grinder for twenty minutes. The solid 
part was removed by centrifugation. The supernatant fluid was pipetted off, 
and sterilized by merthiolate in parts 1 : 10,000. Similar extracts were prepared 

* Work done under a grant from the Institute of Medical Research, Christ Hospital, 
Cincinnati, Ohio. 
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. from six guinea pigs. Tlio approxhniilc prolcin content was determined by the 
Etxon quantitative method, and found to be between CO-70 mg. per cent. 

Tlie technique used in the attempted sensitization and shocking of tiie guinea 
pigs Was as follows : 3 injections of .1 cc. of the extract were made subcutaneoiisly 
on alternate days. Fourteen days after the last injection, an attempt was made 
to shock these animals by injection of 1 cc. of the extract into tiie jugular vein. 
A total of 48 animals were so treated. None of these pigs showed the slightest 
anaphylactoid response. Therefore, 1 cc. of the homologous extracts was again 
injected intravenoiisly, this lime fourteen days nftcr the previous shocking dose. 
This also failed to produce anaphylactoid reaction. 

That this procedure was effective in sensitizing animals to extracts of hctcro- 
logoiis skin is shown by the following experiments. An extract of rabbit skin 
was prepared according to the above procedure and eleven guinea pigs were sensi- 
tized in the manner described. Fourteen days after the last sensitizing dose, 
I cc. of the extract of rabbit skin was injected into the jugular vein. Of the 
eleven animals so treated 0 suffered fatal anaphylactoid shock, and the remain- 
ing animals suffered severe shock. 


DISCUSSION 

The cause of failure in Ivomotransplantation of skin in man is still undiscovered* 
Reports from competent observers such as Davis (5) show that occasionally in 
man there have been successful caJ5Cs of homolransplant ation of tlie skin. Slmnk 
(G) reports a case where seventeen donors were tried before a successful one was 
found, and that he was used repeatedly later for grafting. It may be that there 
exist in man skin groups which differ from the blood gro\ips, and those determine 
whether or not the grafts will take. The experiments reported here in this 
paper suggest that the cause of failure is not duo to an anaphylactic reaction. 
Biumonthal’s (7) work on blood cell changes after transplantation of skin agrees 
with the microscopic observations of Loch (8). They report that after homo- 
transplantation there is an increase in the lymphocytes both in the blood stream 
and around the graft. This does not correspond to our present idea of anaphy- 
lactic reactions, wliich call for a marked cosinophiliaboth locally and systemioally 
following the injection of a foreign protein. There is a possibility that the re- 
actions reported by Undenvood and Holman may be due to the absorption of 
protein breakdown products of the grafts. One must also recall that in both 
ca.ses reported severe debilitation was present. 

SOTIMAHY 

The guinea pig cannot be sensitized to homologous skin proteins. 

The reactions following skin grafting in man were probably not due to the 
sensitization to homologous skin proteins. 
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sensitized to the skin proteins of the donor. Underwood (1) first advanced this 
idea as the result of observations on a patient who had been burned severely in 
a kerosene explosion. Underwood grafted skin from 17 donors to this patient; 
all of these grafts took readily and the growth was evident as long as 20 days 
after grafting. At this time, Underwood grafted a second area. This new graft 
did not take and moreover the old grafts began to melt away. Concomitant 
with this reaction a hematuria developed and the patient’s pulse became weak 
and irregular. Underwood believed that these were anaphylactoid phenomena 
resulting from previous sensitization to this skin. Holman’s (2) observations 
seemed to support this theory. He reported a case in which generalized ex- 
foliative dermatitis developed following repeated homotransplantation of the 
skin. When he removed these grafts by curetting, the dermatitis improved 
rapidly and cure was complete within a month. 

Experimentally, Martin and Keyes (3) found that guinea pigs could be sensi- 
tized to homologous lens protein. On the other hand Fleisher (4) could find 
little or no difference after transplantation of guinea pig kidney to previously 
passively immunized animals. There was no difference between these and the 
uninjected pigs in the degree or rate of regeneration of the tubules, degree of 
connective tissue reaction or the rate of invasion by the connective tissue cells. 
As yet however there is no experimental evidence showing that sensitivity to 
skin of homologous species can be produced. 

The above obsen'^ations, particularly those of Martin and Keyes, suggested 
the need of further study to determine whether the failure of homotransplanta- 
tion of skin was due to development of sensitivity to the transplanted tissue. 
The present report concerns the results of such a study. 

EXPERIMENTAL 

Attempts were made to produce anaphylaxis in guinea pigs by injection of 
extracts of skin into animals that had been injected with such extracts previously. 
Approximately 15 gram portions of skin free from hair were excised from each 
guinea pig. 5 cc. of normal salt solution was added for each gram of skin, and 
the mixture ground repeatedly in a meat grinder for twenty minutes. The solid 
part was removed by centrifugation. The supernatant fluid was pipetted off, 
and sterilized by merthiolate in parts 1 : 10,000. Similar extracts were prepared 

* Work done under a grant from the Institute of Medical Research, Christ Hospital, 
Cincinnati, Ohio. 
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AMPUTATION VERSUS TRANSPOSITION OF GLAND AND NIPPLE 
IN MAMMAPLASTY 

JACQUES W MALIMAC, MD 
New 1 orJt, N Y 

Any surgical procedure for repair of a breast deformity should rest on a sound 
anatomical and physiological foundation Tiie following are therefore essential 
conditions of an acceptable mammnplasty 

(1) Injury to the gland and galactophorous ducts should be avoided or kept 
to a minimum m order to preserve the mammary function 

(2) When extensive reduction of hypertrophied tissues is required, the mam 
blood supply of the parts must be carefully retained m order to prc\ ent necrosis 
of the skin and glandular structures 

(3) The breast must be shaped harmoniously in all dimensions 

(4) Scars should bo as slight as possible and adequately concealed 

MAllMECTOMY M ITU FREE TRANSPLANTATION OF NIPPLE 

The procedure of amputation with, resection of the nipple for repair of benign 
hypertrophies violates most of these conditions It is indicated onlj in huge 
hypertrophies with pronounced stasis, requiring extensive rc'^ctions, and even 
in such cases a less cnpplmg procedure which preserves the nipple can often be 
successfully employed (1) 

Mammectomy with free transplantation of the nipple ^^as suggested in the 
early 1920^8 by Dartigues (2, 3) who claimed to be its originator A similar 
tAsom IS mnAe by Tboiek. 1.4) 

Descnptwn of Method 

The usual procedure involves the following steps (fig 1) 

The areola including the nipple is circumcised and detached from the subja- 
cent structures by sharp dissection Crescent shaped horizontal incisions are 
then made on the anterior aspect of the breast and along the submammary fold, 
through which all or most of the gland is excised 

A raw circular area is prepared for the nipple m a new location by a split skin 
dissection, leaving a layer of dermis and avoiding exposure of fatty tissue The 
free nipple areola graft is then sutured to the raw area on the anterior flap 

Analysts of Procedure 

From the claims mode for this procedure, it might be inferred that the full 
structure of the nipple is transplanted and continuity of the ducts preserved 
One report on histological findings m a freely transplanted nipple states, “I came 
to the conclusion that I was confronted with true glandular regeneration 
possible because of the transplantation of the nipple reestablishing communica 
tion with the galactophorous canals” (4) 


37 



38 


JACQUES W. JIALINIAC 


In my opinion, there is no foundation for claims that, following transplantation 
of the nipple, communication of the severed galactophorous ducts can be re- 
established and sufficient glandular regeneration occurs for functioning. li is 
common knowledge that severance of the nipple and its terminal glandular endings 
from the excretory milk ducts is final: the continuity of the ducts cannot he restart. 
Physiologically, this is tantamount to necrosis of both nipples, 

I have previously pointed out (5) that a nipple in ioio cannot be transplanted 
freely: the nipple-areola graft "takes" in the same manner as any other free full- 
thickness graft, but not as a composite glandular graft. "The indisputable proof 
of histological presence of ductal, nervous and other components” (6), cited by 



Fig. 1. Mammectomy with Free Grafting of the Arboea and Nippee 

D, — Defect following detachment of areola and nipple by sharp dissection; N, 

Free nipple graft sutured to a circular surface on the anterior flap following split skin dis- 
section. S. — Horizontal flap sutured in the submammary fold (m) after total or subtotal 
exxision of the gland. 

the exponent of this method, consists merely of the presence of the usual terminal 
endings in the full-thickness covering of the area. 

The sacrifice of nipple and glandular function is supposedly justified by the 
assumption that the hypertrophic breast is functionless and therefore not worth 
preserving. Although lactation is usually absent in the rare virginal and gravid 
hj^pertrophies, it is present in the majority of cases of the common fatty type. 
There are many case histories on record (including my orvn three) in which 
mothers were able to nurse their infants successfully following properly performed 
mammaplasty (7, 8, 9) . Like Ragnell (9), Gillies (10) and many others, I can- 
not subscribe to a method which makes no attempt to preserve the function of 
the breast, particularly in unmarried girls and ivomen who have not yet borne 
children. 
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Amputation deprives the breast of other important physiological attributes, 
namely, normal sensitivity and cmiraehlity of the nipple. In a freely grafted 
nipple, Oicse either remain absent or are greatly reduced when they do return ' 
Inclusion in the graft of some smooth muscular tissue may contribute to the 
preservation of contractility of the nipple to some degree 
Esthetically, full presentation of the blood and nerve supply, glandular system, 
musculature, and contxnmty of the gafactop/iorous ducts in the nipple, all con- 
tribute to retention of the youthful characteristics of the breast Even uith a 
complete ‘take’ the freely grafted nipple does not satisfy these requirements 
Moreover, the formation of a horizontal flap and the sacrifice of most of the gland 
produce a flatness incompatible with good configuration of the brc<ast (fig 2) 



Fio 2 


. ■ . • • , . .*• • • free Irons 

. , ... • • . Notebilfti 

■ ■ . ..... , lake” of the 

palt 18 assured Mhen a la>cr of derma is left intact unuer mu tiausjimnv Flatness of 
breast is a usual occurrence in this method 


In rare cases of huge hypertrophy, whcic transposition may be contraindi- 
cated because of the required extensive excision, the author’s subtotal mam- 
mectomy with preservation of the nipple can be done in one stage (1) The ex- 
cess breast tissue is removed from the posterior surface of the gland, and the 
superfluous skin excised along the midlmc and submammary fold Tlie nipple 
flself js not disturbed and remains attached to the galactophorous sjstcm 


^Professor Sanvenero-Rosselli (DireMor, Sarfatti Reconstruction Hospifab 
Italy) rote in a personal communication, March 1947 "I am not in favor of 
of the gland w ith free transplantation of the nipple m breast reconstruction for the i 

•hg reasons* . . , 

I. The procedure is unnecessarily mutilating ... In Europe this 
devised by Dartigues never became popular; Dartigues himself in his later j ears 
practiced It i ^ . 

2 The grafted nipple even v.hen it heals well usually remains inert and 
whereas following Biesenberger’s and other transposition procedures, contracti y 
Bcnsitivity are preserved or regained early**. 
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Fig. 3 

. A.— Postsurgical deformity of breast following subtotal mammectomy with amputa- 
tion of mpple in a woman aged 48, done 12 years previously, for benign breast hypertrophy. 
B.— Condition following secondary mammaplasty consisting of mastopexy and adjust- 
ment of skin flaps along vertical and submammary incisions. The camouflaging of the 
nipple done by tattooing a cone-like protruberance of the central segment see (fig. 4). 



Author’s procedure for camouflaging postsurgical loss of nipple and reconstruction of 
excessive width of breast in secondary mammaplasty. Vertical curved sldn excision and 
mobilization of flaps SS‘, along submammary line to produce folding and skin elevation in 
nipple area (N) ; the latter is subsequently tattooed (T). 

Amputation is indicated in those rare cases of extreme enlargement in which 
the nipple is involved tvith edema and stasis. Here, following mammectomy 
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vasculansation of t . i ‘ * * •• " 

perforating branche * . ' ’ ’ ' cl and 

nipple. C‘,C*, C*, 1 * . ' . : ' * *..*• 



® A 

Distribution of lymphatic vessels on the anterior surface of left bretwt (Sappojy. A 
the nm«l,. with mtun lymphstic vascular trunte dnim- 
. . .. ;■ • directktonard the axilla The lym- 

. . • to tho pen-areolar arterial and venous 

■ . ■■ . breast including the lymphatic trunto 

w m procedure of Biesenbetger (19) vrill often interfere n ith adequate drainage o 
gland, causing stasis with cyanosis of nipple and possible necrosis. 


with excision of nipples, an elevation can be created by skin plasty at the site 
of the nipple and the area tattooed (figs. 3, 4), 
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Sound principles of mammaplasty were first postulated (1903-1911) by Guin- 
ard, (11), Morestin (12, 13) and Villandre (14) who devised the methods of 
transposition and discoid resection for breast reconstruction. Dufourmantel 
(15) and Passot (16), pupils of Morestin, and later Axhausen (17) and Lotsch 
(18) reported the procedure of transposition with none or few modifications. 

In all their methods, except the discoid resection (Morestin), slight considera- 
tion was given to the factors of blood supply and location of glandular excisions; 



Fig. 7 

Diagram of main vascular pedicles of the breast on the topography of which are based 
the sound surgical concepts of mammaplasty (22). 

L. — ^Thoracic lateral artery. M. — The internal mammary artery with its perforating 
branches. I. — Intercostal arteries (branches of the internal mammary artery) penetrating 
the posterior surface of the breast. Deeply located arteries are represented by dotted lines. 
The ramifications of the main arteries form a complete ring around the nipple (circular 
plexus in 70^74 per cent of cases). This type of vascularization assures maximum blood 
supply and is safest from the viewpoint of possible necrosis. Resection of the external half 
of the breast, sacrificing the thoracic lateral artery, will not compromise here the vitality 
of the central portion of the gland and nipple. 

However, extensive removal from upper quadrants may even in favorable cases interfere 
with vascularization of the upper half of the nipple, producing a border line necrosis. 


one stage was thought adequate for reconstruction in most instances. This was 
especially true in removal of the external half of the breast which was carried 
out tvith complete disregard of vascularization (19). 

Role of Blood Supply 

This neglect of the essential blood supply of the gland frequently caused post- 
surgical complications, particularly in large hypertrophies where extensive re- 
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sections were required. Erroneous conceptions (20) reprinted from one text- 
book to another, were responsible for the outlining of glandular pedicles wth 
inadequate circulation, sometimes resulting in necrosis. 



of Thor. Lot. A. 

Fio. 8 

Predommanco of the thoracic lateral artery which is encountered in 13 per cent of cases 
(22 & 23). Rcseclioo of the external half of the breast in this Instance may iujficicntlp 
disturb the blood tupplu of the gland lo bring o6out necrosis. 

L.— External lateral artery. M,— Internal mammary. 



Fio. 9 

. 1* 1 I ^ f . . . y> I* V ^ 

' •* I. ..... . I '• ■ 

yafety of mammaplasttc procedures in any typo of vasculanzation tnus requires me 
conjlntnff of glandular ciciston to the lower quadrants. 

Kaufman’s communication (fig. 5) on the vascular pedicles of the breast laid 
fhe foundation tor the Biesenberger procedure, in which the external half of 
the breast was resected on the assumption that the thoracic lateral artery did 
not participate in the vascularization of the gland and nipple and could there- 
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fore be sacrificed without danger of necrosis. However when Kaufman’s re- 
port was presented before the Anatomical Society of Paris in 1933, it was severely 
criticized by Rouviere* (21), who on the basis of the recognized distribution of 
the lymphatics in this region, held that the thoracic lateral artery participates 
largely in the blood supply of the mammary gland and nipple (fig. 6). 

It has since been established that a balance is usually maintained between 
the two main internal and external vascular pedicles (22) (fig. 7). In approxi- 
mately 55 per cent of cases the thoracic lateral artery has an equal part with 



Fig. 10 

Unsound mammaplaslic procedure based on glandular excisions from areas corresponding 
to main vascular pedicles (25). 

Wedge-shaped glandular removal is done in the first stage from the upper quadrants in 
areas corresponding to the main vascular pedicles (see Fig. 7). The remaining central 
upper pole (a), and the nipple, are thus deprived to a great extent of the main sources of 
vascularization. Necrosis of the nipple could be avoided under these circumstances only 
through the presence of a favorable compensatory periareolar plexus; the latter however 
can not be foreseen. 

A. — Glandular wedge-shaped resection in the upper quadrants corresponding to the 
vascular pedicles. 

B. — Closure of the glandular defects. 

the internal mammary, and in 13 per cent, a predominant part in vasculariza- 
tion of the gland and nipple (23) (fig. 8). Since it is impossible to forsee the 
type of vascularization in each individual case, the surgical method of choice is 
one which preserves the blood supply in all types of vascular distribution (fig. 9). 
In large hypertrophies this can be done only by the two-stage procedure which, 
properly performed, assures safety and an esthetic end result. Study of the 
blood supply of the breast in relationship to mammaplasty during the last fifteen 
- years by Marcus (24), Salmon (23), Maliniac (22) and others, shows that ade- 

’ Professor of Anatomy, University of Paris, France. 
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quate vascularization of the glandular pedicles ■will always prevent untoward 
complications; the transposition of the central part of the gland can safely be 
accomplished if the frequent vascular abnonnalities of the breast are kept in 
mind. In the glandular resections illustrated in Fig. 10 the excision of the wedges 
correspond to the location of the two main vascular pedicles, thus increasing the 
possibility of necrosis (25). When xmdesirable results follow a two-stage pro- 
cedure for central transposition of the gland, the fault usually lies in the execu- 
tion and not in the procedure itself. 

Following clinical investigation of 142 patients operated upon by a two-stage 
procedure described by me in 1934 (26) (6g. 11), Eagnell (9) states, “Apart from a 
single case of an exceptionally troublesome nature in which the patient unfortun- 
ately developed necrosis of the nipple on one side, there has been no sign of 



Fig. 12 

Excessive width of breast resulting from the use of a single horizontal flap in Author’s 
Methodl. _ _ 

A. — Medium-sized hypertrophy with ptosis, repaired by a two-stage procedure as shown 
in fig. 11. 

B. — Note excessive width of the breast which at present is reduced by midline excision 
as in Method II (see fig. 14) (26). 

necrosis or even cyanosis of the nipples”. In 1945, 1 reported 193 cases of large 
hypertrophies in which the two-stage procedure was carried out, -with absence 
of total necrosis of the nipple (27). Other observers (28) have also commented 
on the favorable physiological and esthetic results obtained by this method 
(figs. 12, 13). 

Horizontal versus Double Skin Flaps 

A disadvantage in the use of a single horizontal flap in my Method I was the 
resulting excessive -width of the breast (fig. 13) . To remedy this, a wedge-shaped 
^andular excision from the lower quandrants was done regularly in the second 
stage simultaneously with removal of excess skin through a vertical incision ex- 
tending from nipple to submammary fold (Method II) (27). The double skin 




jnapl 

Slltlll 

traiii 

ihe central part of the breast 

“(Center) Condition of left breaat 6 weeks after first stage of reconstruction (see fig 

j . (I'Owef) Condition following second stage of repair with glandular excision from the 
yi^f^Uftdrants, mam Incision m tho submammary fold Nipple and areola tattooed on 
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II 

Fig. 14 


One or two-stage mammaplasty for ptosis or hypertrophy (method II). 

I. — Midline skin excision (S) tor open transposition of the reduced areola-nipple zone 
I). SS central skin defect; lateral flaps are bluntly undermined to emose the gland to 

.ue 2nd intercostal space. D, dermal peri-areolar zone following superfeial dissection of 
epithelium, preserving the peri-areolar vascular plexus. 

II. — Safe and harmful glandular resections. 

1. — A, B; safe areas for wedge-shaped resection in the upper and lower lateral quadrants 
avoiding injury to the main vascular pedicles of the thoracic lateral and internal mammary 
arteries, a, a*, unsafe resections in the areas of the main vascular pedicles. 

2. — B*, closure of glandular defects in safe areas and mastopexy to the pectoral fascia. 
(Affixation of the gland is done at present along the posterior aspect of the breast). 

3. — F, external resection of gland with upward rotation of an internal glandular pedicle; 
unsafe procedure (Gillies). 

4. — ^E, E*, resection of upper half of the gland; F^, extensive external resection (Biesen- 
berger). These procedures are contraindicated because of the sacrifice of the main blood 
supply of the gland and possibility of necrosis. 

flap is always indicated in ptosis -with moderate hypertrophy usually repaired in 
a single stage (flg. 14). It should however be kept in mind that the blood sup- 
ply of these flaps is reduced by the midline incision. When they are made thin 
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and sutured under tension, superficial sloughing of the skin along the edges i^ 
liable to occur. The flaps therefore must be of fair thickness and provide an 
evenly distributed covering for the reconstructed gland; under no circumstance^ 
should the skin be submitted to excessive tension (fig. 15). 

Preservation of Lactation 

Preservation of lactation is always possible in transposition in contrast wth th(i 
after effects of amputation, provided that the wedge-shaped resection, when re^ 
quired, is carried out distally from the center. Peripheral removal of fatty 
structures, particularly in the lower quadrants, does not cause injury to th^ 
gland; the great majority of fatty breast hypertrophies show masses of fatty 

-r ^ 


m 

Fto. 14 

Ill'—l .—nipple sutured in the upper pole of skin defect; S, lateral flaps are shaped along 
the midline and submammary fold, m m. 

2.— final reversed T-shaped suture line. 

tissue localized predominantly in the ext-emal lower quadrant without much 
enlargement of the gland itself. 

iV’ormcl nipple sensitivity recurs postopcratively in about 80 per cent of the 
patients operated upon by the methods of transposition with wedge-shaped resec- 
ion away from the center; the gradual return to normal requires three to six 
months. In the 20 per cent of patients with diminished sensitivity, the degree 
of reduction varies with the amount of glandular excision. 

SUMMARY 

1* Total and subtotal mammectomy with resection and free transplantation 
of the nipple is injurious and esthetieally an unsatisfactory procedure. 

2. Resection and free grafting of the nipple entail its final severance from the 
milk ducts so that their continuity can not be re-established. Even with a 
complete “take” of the graft, this amounts to bilateral necrosis. 
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A 



B B 

Fig. 15 

One stage mammaplast y bi’ open transposition for ptosis in girl aged tn enty (A) 

B — ^Repair consisted in mastopexy of posterior surface of breast to pectoral fascia (S in 
Fig 6) Two lateral flaps v\ ere sutured in midline and along submammary fold leaving a 
reversed T scar (25). 
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3. The nipple and galactopliorous duets can be preserved along with the func- 
tion of]thB breast only in mammaplaslies based on proceduies of transposition 

4. In CAtreme enlargement of the breasts «ilh stasis mvohing the nipple, 
mammectomy is indicated. 
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■ MYOSITIS OSSIFICANS OF THE MASSETER MUSCLE 

A Case Report 

JOSEPH G. KOSTRUBALA, M.D. 

Chicago, Illinois 

AND 

RAYMOND J. TALBOT, Major, D.C., U. S. Army 
El Paso, Texas 

t 

Myositis ossificans of the masseter muscle is rare. Only three cases were 
reported since 1924. These occurred in young males as a result of direct trauma 
to the masseter muscles. One was caused by a bullet; one by a small shell frag- 
ment; and one by striking the side of the face on a cart handle. 

Ossification of the muscle in each case was confined by the enveloping pare- 
tideo-masseteric fascia, extending from the zygomatic compound to the lateral 
aspect of the angle of the mandible, resulting in severe trismus and some swelling 
of the involved side of the face. 

The method of production of the ossification is believed to be a formation of 
hematoma which is limited by the tough fascia, with subsequent calcification 
originating in the region of the traumatized malar bone. 

Ivy and Eby excised the entire ossified masseter muscle and used a special 
trismus apparatus post operatively to maintain the opening of the jaws. Cam- 
eron and Stetzer report a case which required three operations with recurrence 
of calcification and trismus. Final outcome was not reported because the patient 
failed to return for observation. Nizel and Prigge treated a case conservatively 
by forceful opening of the jaws with specially constructed appliances. The last 
authors expect a “gradual diminution of the .bony mass over a number of years”. 

A case of myositis ossificans is presented with modification of the surgical 
technique. 

L. G., a white male, 21 years of age, was admitted for treatment of trismus, 6 months 
after injury. He was struck by an enemy bullet which entered the right side of face in the 
region of the malar bone and made its exit at the middle of the anterior border of the right 
sternocleido-mastoid muscle. Immediately after injury, he noticed numbness in the right 
side of face and was unable to open his jaw. He was given treatment consisting of physio- 
therapy exercises, heat and various types of apparatus to force open the jaws. Such at- 
tempts were productive of pain, but had no beneficial effect in decreasing the trismus. Phys- 
sical examination revealed a normal healthy soldier complaining of inability to open his 
jaws. All routine laboratory examinations of blood and urine gave values within normal 
limits. X-ray examination of the involved area was augmented by a laminographic study. 
This revealed a calcified mass, 4 cms. long and 2.2 eras, wide, extending from the zygomatic 
bone to the angle of the mandible. 

The diagnosis of myositis ossificans was made and the patient was operated on under 
general anesthesia. The entire mass was excised from the zygomatic bone through a hori- 
zontal incision made in the site of the original injury. It was detached from its lower at- 
tachment through a submandibular incision. 

Post operatively, the patient was able to open his mouth somewhat, but this was asso- 
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Fia 1 Pnr orERATivt, IjAMivooRAPn 

A, arrott points to the ossified mass extending from the aj comalic bone to the angle of 
the mandible 



Fio 2 Post operawtb Laminooraph 
A, arrow points to the space previouslj occupied by the ossified moss 
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ciatcd with pirn In apitc of active and passive motion, trismus reappeared One month 
later, X rays were made and rcNcalcd the presence of a similar calcified body although lesser 
m density This rapid recurrence is believed to have occurred as a result of the formation 
of hematoma m the space prcviouslj occupied bj the bony growth and consequent calci 
fication It became apparent that obliteration of the cavit> must be accomplished in order 
to prevent repetition of the ossification Four months after the first operation, the bony 
growth was again removed This was found similar in size and outline to the first but 
softer in consistency The cavity so produced could not be obliterated satisfactorily by 
suturing A dermal graft was obtained from abdomen measuring 6x3 ems This was 
rolled compactly and introduced into the space previously occupied by the bony mass 
The incisions were then sutured in layers 

The post operatiNC course was uncomplicated In three weeks, the patient was able 
to open hts mouth fully He was discharged from the hospital three months after the last 
operation Nine months after the operation, the function of his jaws was unimpaired and 
he IS able to masticate all types of food 

SUMMARl AND CONCLVSION 

1 Myositis os&ificnns of the masseter muscle is rare Only three cases were 
reported since 1024 

2 There is a remarkable tendency for recurrence of calcification when the 
bony mass is removed This is probabh due to the fact that the space produced 
by removal of the bone cannot be easily obliterated 

3 A case of myositis ossificans is presented which was successfully treated by 
filling the space with a dermal graft 
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SPONTANEOUS GANGRENE OF THE SCROTUM 

Fouhnier’s Gangrene 

L. T. BARCLAY, M.D. F.R.C.S. (Edin. & O 
E. B. HENDRICK, M.D. 

Toronto, Canada 

The occurrence of complete and apparently ideopathic gangrene of the scrotum 
in an otherudse healthy male is an unusual condition and of sufficient interest to 
warrant a report of the follomng case: 

CASE REPORT 

A man 44 years of age was admitted to the Toronto Western Hospital in an acutely ill 
condition. 

He had been well until January 17th, 1947, at which time he was painting in a warm place 
and was sweating, then went from there to unload a car in cold storage. He developed se- 
vere chills with accompanying fever. Next day he was very ill with repeated rigors and 
was admitted to Hospital with a diagnosis of pneumonia. He was given intensive Peni- 
cillin Therapy. At this time, he was irrational and appeared extremely toxic and likely 
to die. On January 18th, 1947, his scrotum became grossly swollen, red, extremely painful 
and during the following three days, the skin became black and gangrenous, and the lower 
two thirds, being necrotic, was excised at operation. 

His toxaemia decreased during the next ten days and he became rational on the 22nd of 
January; six days later he developed pain and tenderness in the calf and thigh of his left 
leg, accompanied by moderate swelling of the soft tissues in these areas. Later the same 
day, he had a sharp pain in the right side of his chest lasting 24 hours, and accompanied by 
a mild non-productive cough, and on the next day he developed urinary retention for wliich 
he was catheterized repeatedly. 

His condition did not improve and he was admitted to the Toronto Western Hospital on 
February 7th, 1947. On examination, the patient was acutely ill and mental response to 
questioning was slow and unreliable. On examination, the dependent two-thirds of the 
scrotal skin was absent and the testicles covered with scant, dirty granulations, were ex- 
posed (fig. 1). The penis was moderately edematous, but with no evidence of cellulitis. 
Enlarged inguinal glands were present. Examination of chest revealed presence of pneu- 
monia of the right lower lobe Avith associated pleurisy. The left leg showed moderate swell- 
ing of calf and thigh, an increase in diameter of and respectively, as compared to the 
right leg. There was tenderness in pressure and pain on movement in this extremity. 
The bladder was palpable at the level of the umbilicus and there was urinary retention with 
overflow. Urine culture, three days after admission showed B Pyocaenus. W. B. C. 
11,200 cells per cu. millimetre. Haemoglobin 17.2 gm. (normal 15.4 gm.) R.B.C. 3-7. Col- 
our Index — 1.0. Sed. Rate (Westergren) 90 mm. in one hour. X-Ray film of the chest 
revealed a small area of pneumonia within the periphery of the right lower lobe, associated 
with a recent pleurisy. 

Admission Diagnosis was: Spontaneous Gangrene of the Scrotum Avith associated deep 
thrombophlebitis of left leg and infarction of the loAA-er lobe of the right lung. Urinary 
retention Avith resultant bladder paresis. 

Treatment: On admission, dressings to the scrotum of tulle gras over AA'hich half strength 
Eusol in gauze AA-as placed and reneAved tAA'ice daily, and scrotal support. Chemotherapy 
consisted of Penicillin 14,000 q3h, and adequate doses of Sulphadiazine by mouth. Di- 
coumeral 200 mgm. on admission and 100 mgm. daily controlled by daily Prothrombin es- 
timations. Full diet with fluids to 3,000 cc. per day. Lumbar puncture done on February 
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16th, 1947 was negative for syphilis. A retention catheter with tidal irrigation was inserted 
on February 8th, 1947, and left in place until cystometrogram readings showed sufficient 
return of bladder tone to allow removal. 

Progress; Under the above therapeutic regime, the patient’s general improvement was 
rapid. His temperature, which on admission was lOls" F. settled rapidly and he was prac- 
tically afebrile after a week. The denuded area of the scrotum was completely covered with 
clear granulations by the fourteenth day after admission (fig. 2). Healing waa rapid and at 
the time of discharge, there was only a small area 1x1 cm. which was not covered with skin, 
this was seven weeks after commencement of his illness. The toxaemia rapidly subsided 
and three days after admission, the patient was bright and well orientated. Ph 3 'sical find- 
ings in the lung cleared within sixteen days. The Thrombophlebitis had resolved except 
for slight residual swelling on the twelfth daj'. The bladder tone under tidal irrigation and 
drainage had returned sufficiently to allow removal of catheter on the fourteenth daj', and 
on the twentj^-eighth day, the patient was discharged in good condition. 

DISCUSSION 

Spontaneous gangrene of the scrotum was first reported by Fournier in 1884, 
at which time he described the three salient features of the condition. These 
were: 

(1) Sudden onset in an otherwise healthy male. 

(2) Rapid progression of the gangrene. 

(3) Total absence of the normal causes of gangrene. 

Since that time, there have been cases reported in the literature which have 
more or less conformed to this above criteria. There are, however, in the major- 
ity of cases, certain other common factors: 

(1) Extensive and relatively constant area of gangrene. The testes, sper- 
matic cords and inguinal regions are rarely affected. Involvement of the penis 
especially in the region of the scrotal-penile fold is not uncommon. 

(2) A tendency for spontaneous repair to occur. This is reported by nearly 
all of the writers. Manson (1) believes that in most cases, there are three tri- 
angular flaps of skin left at the margins of, and projecting into the area of slough. 
Two of these flaps, as he has described are based laterally and one posterior^. 
Between them lie both of the testes. These flaps seiwe as centres from wliich 
epithelization begins. In fact, repair appeai-s rather due to contraction of new 
scar tissue which draws the remaining scrotum over the testes, than to epithelium 
growing over the granulations from the peripherj^ thus healing of the wound re- 
sults in a smaller scrotum. 

Aetiology 

Aetiology is as yet obscure but at present two theories have been put forward. 
These are: 

A fulminating erysipelas, which is the cause favoured by French authors. 
This theory does not account for the reason whj’- the severe form of the disease 
should occur in this area, neither does it consider those cases in which the infec- 
tion is not due to haemolytic streptococci. Furtheimore, it does not occur as a 
secondary condition in conjunction with other forms of erysipelas, but arises 
spontaneously in otherwise normal males. 

The other theory as proposed by Gibson (2) considers that the disease is a gas 
gangrene due either to B Welchi or other anaerobes. To support this theory 
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he states tliat, “the rapidity with wlvich the gangrene develops and the profound 
toxaemia which accompanies have no parallel in gangrenous processes of knoum 
cause, with one exception, and tliat is gas gangrene,” and also, that “streptococci 
usually occur in s 5 'mbiosis with gas-producing anaerobes, and in fact, may obscure 
the true nature of the condition by their overwhelming numbers.” 

Manson disagrees with the gas gangrene theory and states that he is unable to 
accept the first statement; it must be generally accepted the the form of gangrene 
most rapid in its onset and development is one in which vascular occlusion has 
suddenly developed. The second statement he accepts but cannot consider it 
a point of great value in determining the aetiology. Neither of these explains 
how the infection arises, nor why adjoining areas such ns the anal, inguinal, and 
testicular regions should svirvivc. Gibson’s statements do not accovmt for the 
three flaps which Manson believes to be present in most cases. 

Manson offers an alternative explanation, “that the condition is a vascular 
disaster of infective origin, analagtus to cavernous sinus thrombosis. The infec- 
tion is not believed to have any specificity other that the existence of a patho- 
genic organism which causes rapid thrombosis in the arca/i*upplied by these 
vessels.” He explains the relatively constant area of slough, on the arterial 
supply to this area, and accounts Icr thc-presence of the three flaps, because 
“These arc supplied by the external branch of the femoral artery and the super- 
ficial perineal arteries.” Tlie limitation of slough on the under surface of the 
penis is due to the fact, tliat “the dorsal vessels remain intact, having no connec- 
tion with the veins of the mediastinum below the urogenital diaphragm.” It 
seems likely that both authors arc right in a degree. The high mortality recorded 
and the profound illness of this patient certainly evidence more than localized 
gangrene of the scrotum from vascular occlusion. 

Surgical Treatment 

(1) Complete castration (Allen (3)). This is unnecessary' in view of the rapid 
spontaneous covering of the area of slough. 

(2) Later forms of treatment such as multiple incisions until slough has become 
separated, combined with the use of zinc peroxide and B Welchi antitoxin have 
been discarded. 

(3) Treatment by radical removal of the necrotic area provides free drainage 
and speeds up recovery. Surgical repair by skin graft is considered unnecessary'. 


Uforlality 

In the cases published, the mortality rale varies from 22% (Wliiting (4)) to 
31%(IlandnlI (5)). 

Death in most cases was due to gcneralize<l toxaemia. 

Metastatic phenomena sucli as occurred in this case, arc relatively infrequent. 


REFBUENCES 


JiJ.fson.O.T.; Br. J. Surg., (ItMG) 131:275. 

T;; J. Urol.. (1930) 23: 125. , „ 

•• Jonr. Cut. and Genito-Urin. Dia., (1894) 13; 55. 
n. i",?- D.; Ann. Surg., (1905) 41: S41. 

nandall, A.: Jour. Urol., (1920) 4: 219. 


TWO CASE REPORTS 


ROBERT JULIAK ALEXANDER, M.D. 

Salt Lake City, Utah 

The cases presented herein are of interest. The first is that of an old bum of 
the face and head with marked loss of hair of a young woman dating from cMld- 
hood. It includes manj’' procedures to gain a cosmetic result uith repeated 
excisions of scar tissue, transposition of flaps, split skin grafting and the use of a 
whole thickness graft to replace scarred, residual skin. The second is a Alarjolin 
ulcer of the knee following an old bum during childhood, which had been grafted 
twice and which had degenerated into an epidermoid tj^pe malignancy. This 
condition was aptly described by Marjolin in 1828 as a pathologic degeneration 
of the skin following old bums and for years the entity was named after him. 
The ulcerations in this condition, follow a breaking down of old cicatricial skin, 
remain as a simple chronic ulcer for a long time before low grade malignant change 
occurs. This usuallj' commences at the ulcer edge and progresses slowly. Some- 
times only an area here and there is malignant and the rest shows chronic ulcer 
changes. The margin becomes red, indurated, and inflammatorj^ wliile the cen- 
ter is covered with thick proliferative granulation tissue which bleeds readily 
and gives off malodorous pumlent discharge. It frequently is attended with con- 
siderable pain of a burning nature. The malignancy metastasizes late due to 
its low tj-pe of malignancy. This case shows the result that can be obtained by 
wide and radical excision of all the malignant tissue and split skin grafting and 
is all the more interesting because amputation had been considered by the family 
physician who felt that this might be the method of choice. 

CASE NO. 1 

L. C. IS F. D. Student St. Marks Hospital, Case No. 213053, .Admitted July 13, 1943. 

Chief Complaint 

Loss of hair on the right side of the head and burn scars on the right forehead, face, and 
neck. 


Previous History 

At the age of three she suffered third degree bums of the right side of the head, face, neck 
and forehead as well as back of the right ear. While plajdng beside the kitchen stove, her 
mother accidently tipped a kettle of hot grease on her. Second and third degree burns 
resulted in the areas described. The doctor pinch grafted her forehead and a few scalp 
areas and she was under Medical attention for three months before healing was complete. 

Phys. Exam. 

An attractive young girl, brunette, very self-conscious of her disability, with complete 
loss of hair on the right side of her skull. A marked scar of the right face extends from the 
front of the ear onto the temporal region and down to the neck below the angle of the jaw. 
The mesial limit reaches almost to the posterior limit of the malar bone and halfway be- 
tween the ear and the angle of the mouth. The right forehead shon-s a large pigmented 
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riangular shaped scar with many pinch grafts extending slightly beyond the midline 

July 9, 1943. Local anesthesia, novacainc 2% with adrenalin. Ileverse fish hook inci- 
sion in front and behind the ear similar to a meloplasty with marked undermining of the akin 
lo the external canthus of the right eye, the right ala of the nose and the angle of the mouth 
and excision of two and one-half centimeters of scarred skin from the face, temporal region, 
front of car, and neck below the car. Subcutaneous tiesuc united by interrupted three-o 
rhromic sutures and the skin by four-o and fivc-o interrupted silk sutures interspersed with 
mattress sutures. All skin sutures remoxed from the fourth to the seventh day and re- 
placed with gauze collodion strips to maintain suture line apposition. Discharged July 11, 
1943 for oflice follow-up 



Fio. 1 

right side of head and face with loss of hair, scar extending below the 
Mr onto ro«r«.t»— - r— - : le burn during childhood. Pinch grafts 

■ . . . • ■ ■ • . Marked area of right frontal and tem- 


December 13, 1943. Same operative procedure in same areas W’lth excision of tw'O and 
one-half centimeters of scarred skin 

July 19, 1944. Excision of wide scar in front and behind ear resulting from two previous 
tneioplasty incisions with additional excision of one and one half centimeters of old scarred 
swn from face and neck completing removal of old burn scar. Z-plasty was then done on 

the right side of th ‘ .■ , j 1 

fifteen centimeters ! ■ . ■ , 

ternporo-parietal re. ' . . 

I'ddlh and length, with the base iu the frontal region extending posteriorly above the ear 
the occipital region. Both flaps completely lifted and resutured for twenty-one days to 
^••'culalion. Patient allowed to go home between stages with office follow' -up. At 
, Ihis time transposition was attempted but due to a large bald spot resulting from 

c transposed scarred flap, this flap was excised at the frontal hair ime region and dis- 
ed. An additional pedicle of hair bearing scalp was sw'ung laterally and downward 
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in the parietal frontal region to diminish the frontal hair line leaving two triangular areas, 
one large and one small, which were covered with medium thickness split skin grafts from 
the thigh. The skin grafts were sutured into position and sponge pressure applied over 
Eulfathiarole 5^ grease gauze. Hair bearing grafts were sutured into position above ear 
and in parietal region bj* Xo. 4-o silk sutures. Moist boric acid dressings were placed and 
loose bandages applied to head. 

August IS, 1944. All sutures removed, complete take of skin grafts resulted and both 
hair bearing grafts had firmly imbedded themselves with no loss of pedicle. Discharged for 
office follow-up. In the period preceding following stage, she was instructed to massage 
scalp twice daily for ten to fifteen minutes to loosen scalp as much as possible (fig. 2). 



Fig. 2 Oeft) 

Following transplantation of hair-bearing flap to right temporal region from the parietal 
and occipital region areas above with split skin graft applied to raw area. Xote narrowing 
of bald area due to lateral swing of small anterior flap from upper parietal region. 

Fig. 3 (right) 

Final result following repeated excisions of scar tissue from face and neck and temporal 
region by right, unilateral, meloplasty incision of the reverse fish hook tj-pe Complete 
excision of pigmented scar of the right frontal region and replacement bj- whole thickness 
graft from the medial aspect of left arm. 

June 25, 1946. Under sodium pentothal and gas anesthesia, Iwo-thirds of the large skin 
graft on the skull approximately six centimeters wide and fifteen centimeters long occupy- 
ing the upper right temporal and parietal regions extending back to the occipital area was 
excised. Scalp areas on either side undercut and mobilized toward each other and su- 
tured to remainder of skin grafted area bj- interrupted sutures of silk, reinforced by two 
tension sutures of silk worm on buttons to maintain close approximation of hairy scalp on 
either side of the graft. 

July 2, 1946. Sutures removed with complete healing. Former larger grafted area re- 
duced to one-third of its former size. 

-August 9, 1946. Under sodium pentothal and gas anesthesia the remaining old scar of 
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Ihe right forehead darUj pigmented and ehowing numerous light colored pinch grafts com 
pleteli excised and replaced b\ inner arm whole thickness skin graft cut to pattern and bu 
tured into position Sea sponge pressure u«»ecl over sulfathiazolc 6% grease strips Donor 
Bite closed by undercutting and approximating skin edges by interrupted No 4 o silk su 
lures 

August 21, 1940 Complete lake of whole skin graft Sutures remoxed (6g 3) 

Since this young ladj ’s discharge from tho office follow up on September 1, 1946 when all 
sutures w ere removed, I reccu ed a letter from her father late in December slating that the 
cosmetic effect of all the operatn c procedure has licen satisfactorj and “that she has under- 
gone a beneficial personalitj change and i8 engaged to be married preceding her graduation 
from college in 1947 ’* 

CASE hO 2 

H B MS Student 22 St Marks Hospital, Case No 21002, Admitted April 0, 1944 
Chief Complaint 

Ulcerating, bleeding, foul smelling growth of the riglit knee region 
Present Iliatory 

Seventeen xeara ago at the age of fixe, he was badlj burnt on both legs while plajing 
around a bonfire After protracted hospitalization including skm grafting of both legs 
espccialU the left one above, over and below the knee, he recovered One area on the 
knee healed but kept breaking open Fixe jears later this area was regrafled but would 
frequeullj crack open, ulcerate and then heal Sexen joars ago a peculiar growth started 
cm the knee This xx ould enlarge and then get smaller but there xx as a gradual tendenc> to 
enlargment lie was able to get around even though the knee nas painful and flexion hm 
ited Four months before admission the ulcerated area commenced enlarging rapidly, 
bleeding freelj and the discharge became foul smelling Ho was unable to bend the knee 
and walked stiff legged One phxstcian advised possible amputation, another insisted on 
his entering the ho«pital for examination and treatment 

Physeteal Examination 

Examiualion of the extremities sliow-s the following right leg markedly scarred by old 
burns from above the ankle halfwaj liclow the knee showing evidence of old skm grafts, 
some pinch grafts Left legmarkcdlj scarred from old burn above ankle to ten centimeters 
above knee Large fungating, foul smelling cauliflower grow th of tho knee and surrounding 
tissue, the size of a large grapefruit and occupjing the entire front of the knee and extending 
laterally on each side to almost the internal and external hamstring group of muscles 
Tumor bleeds freelj and the edges are curled and eroded Marked area of induration sur 
rounding the penpherj of the ulceration Knee kept in extended position due to pain on 
the slightest flcMon (fig 1) 

Provisional diagnosis 

1 Basal cell carcinoma 

2 Infectious granuloma of knee 

3 Fungus infection of knee 

I^ab Exam Blood and unne findings within normal range Kahn test negative 

April 7, 1944 \ raj shows normal knee joint, no bonj involvement but some decalci 

fication of Uie tibia and the femur Biopsj done under sodium pentothal anesthesia, and 
manj sections of tissue removed from the center as well ns various locations of the ulcer 
margin showed all to be epidermoid squamous cell carcinoma grade one xxith the bordering 
fikin much inflamed 

April 11, 1944 Under sodium pentothal and gas anesthesia, the fungoid carcinoma was 
completelj excised with the electro surgical knife the oxeision extending two centimeters 
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beyond the edge of the ulceration and in depth down to the capsule of the knee joint and the 
tendon of the patella. Laterally the skin and subcutaneous tissue were excised down to 
the areolar tissue covering the internal and external hamstring muscles. Smaller vessels 



Large fungating, mal-odorous, epidermoid carcinoma, grade one, of the left knee follow- 
ing old third degree burn of many years duration. 



Fig. 5 


One month after operation the moderately thick, eighteen thousandth of an inch thick- 
ness skin graft was completely healed. Elevated appearing areas are due to localized thick- 
ening of the graft. 


were electro-coagulated, larger vessels ligated with fine silk. Following operation contin- 
uous boric acid dressings were applied. Dressings changed daily under gas anesthesia. 
Blood transfusion, 600 cc given on April 17, 1944 and was repeated on April 31, 1944 to com- 
bat anemia. May 2, 1944 to May 6, 1944 the dressing was changed to azochloramide in oil 
in order to reduce surface infection and stimulate granulation tissue. 
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Alaj 6, 1W4 Due to marked free Weeding of granulation tissue and reduction of dis 
cliarge continued saline dressings were applied for twe&t> four hours over hne gauze dress 
iDg? preceding skin grafting 

Ma\ 8, 194t Three dermatome units moderate thickness grafts, 018 inch, were removed 
from both sides of the back and left buttocks These were sutured into place entirely 
covenngthe raw area Sulfnthiazole S% strips with pressure dressings of sea sponges were 
applied with two catheters inserted deep into the sponges for continuous moist dre‘«siag 
Boric acid solution instilled evcr> four hours Leg kept mc\tcndcd position b> a posterior 
splint of leg Septic temperature for nine da\s following operation, maximum elevation 
being 102 8 Outer dressings of knee changed daily 

May 16, 1944 Blood transfusion 500 cc to combat anemia Hemoglobin 76% R B C 
3,700 000 

Ma> 17, 1944 Temperature normal for two dajs 

Sponge dressings removed w ith complete take of grafts except tw o areas, one the size of 
a dime and the other a quarter on the intern il and lateral aspects of the Knee, probably 
from msufficient pressure at these points Bcttman scarlet red grease strips were applied 
and on May 23, 1944 he was discharged, able to walk with donor sites on back almost com* 
pletely healed and knee areas almost cpithelializcd 

FoKotr-«p 

This young man seen on June 20, 1045 with a complete healing of the knee, good flexion 
and extension of the leg No swelling of the leg (fig 5) 

December 22, 1940 Commuriication from him sajs “feeling fine, no recurrence from 
ulceration Graduating from collogo June 1947 and intends entering the Government Ran- 
ger Service “ 



RECONSTRUCTION OF THE LEFT MAXILLA 


H. HOYLE CAMPBELL, M.D. 

Plastic Surgery Department, D. V. A., Christie Street Hospital, Toronto, Canada 

Loss of the maxilla and malar bones, follo\ving their excision for antral tumours, 
or from trauma, leaves a characteristic deformity of the face. Many surgeons, 
over the past thirty years, have directed their attention at the reconstruction of 
this deformity, particularly to the restoration of the orbital floor and upper face. 
A prosthesis is used in most cases to close the palate and the defect into the nose. 

In 1919, Sir Harold Gillies described the use of a temporal muscle flap to fill 
out the depression in the upper cheek, and in 1938, Doctor Figi described cases 
where he had used shaped iliac bone grafts to restore the upper facial depression. 
To overcome the up-drawing of the mouth angle. Doctor Figi used buccal inlay 
grafts to replace the loss of the lining mucosa. 

The present case is one in which the maxilla and malar had been excised, 
leaving no defect in the cheek but with the characteristic deformity of the face. 
Temporal muscle and iliac bone were used in the reconstruction but an attempt 
was made as well, to surgically close the palate and to reconstruct a bony alveous. 

This 25 year old man came under my care in 1946, with a history that his left upper jaw 
had been excised for a tumour growth in 1936. On investigation, this growth proved to 
have been a benign osteoma. At the original excision, the left half of the maxilla and an- 
trum had been removed, with it, a portion of the body of the left malar bone and the anterior 
one-third of the orbital floor. This had been allowed to granulate in and a marked re- 
traction of the left cheek with up-drawing of the angle of the mouth took place (fig. 1). 
He had been fitted with a prosthesis, maintained in position by his opposite maxillary teeth. 

In 1940, his teeth became abscessed and loose, but were saved for fixation of the pros- 
thesis. During the following five years, he had much pain and toothache and the teeth 
become very loose, so that he could not wear the prosthesis. 

In 1945, he developed multiple large dento-alveolar abscesses and in December, 1945, 
Doctor E. McNeill had to extract the right upper maxillary teeth. 

In view of his young age, (25), and his strong desire to have the palate defect closed and 
to wear the usual type of upper denture, the following reconstruction was carried out: 

In January, 1946, the first stage operation was performed under endotracheal, nitrous 
oxide, oxygen and pentothal anaesthesia. Through a “U” shaped left temporal incision, 
the anterior one-third of the temporal muscle was exposed. This anterior third was de- 
tached from its origin to the temporal squama and frontal bone, care being taken to preserve 
its vascular and nerve supply. This muscle flap was passed down behind the zygomatic 
arch and remains of the malar, and brought forward into the mouth after detaching the buc- 
cal mucosa from its false attachment to the orbital periosteum and remains of the orbital 
floor. This large muscle flap was swung in to the defect in the mouth and sutured to the 
freed remains of the buccal mucosa, to the floor of the nose, and to the remains of the frontal 
process of the maxilla on this side (fig. 2). The temporal wound was closed in layers. 
Through the mouth, the palate, on the right side, was completely mobilized by a curved 
incision around the alveolar margin and by dissecting the muco periosteum backward, the 
neurovascular bundle was exposed. It was necessary to free the neurovascular bundle to 
the palate flap, on the right side, and to excise sufficient bone around its osteum to allow 
sufficient excursion of the flap to the left without compressing and shutting off the blood 

^I0 3S 
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Pio 2 1 st Stage Repair 

Transposition of pedicle temporal muscle flap nith intact vascular bundles, turned in 
and sutured into defect in left antral region 

^'^Pplj This large palate flap was tacked to the muscle flap so that no dead space was 
present The palate flap itself nas sutured to the edges of the treed buccal mucosa and uns 
held do«n to the bony palate bj passing tuo mattress sutures of *35 gauge stainless steel 
"ire The ran area of the bony palate, on the right side, iias left to granulate in (fig i) 
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This stage was completely successful, closing the palate defect and separating the nasal 
cavity from the oral. The old antrum defect was filled by the temporal muscle (fig 4), 
In March, 1946, the second stage was done. A bone graft was removed from the left 
ilium, comprising the outer plate from the anterior superior spine to the posterior superior 
spine. This bone graft was suitably shaped. The cheek was opened through an incision 
along the lower eyelid, down the side of the nose, beneath the left ala nasi and down the 



This palate flap approximated and sutured to temporal muscle flap beneath and fastened 
to the hardi palate with mattress sutures. 



Fig. 4 


Appearance of patient following first stage operation . N ote the fullness in the left cheek 
from the transposition of the muscle flap. 

midline through the philtrum. This flap of skin and fat was turned back and the dissection 
was carried deep to the facial muscles. This exposed the temporal muscle flap in its antral 
position. The lip was undermined just superficial to the buccal mucosa; the alveolus on 
the right side, was exposed; the remaining frontal process of the maxilla and the orbital 
periosteum were uncovered. The external angular process and the remains of the malar 
were freed from surrounding muscle and scar. 


heconstruction op left 
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Fiq 6 2no Stage Opliiation 

Shaped iHac bone graft inserted subcutaneously beneath facial muscles on lop of the 
,1^ I*, - 1 4 *1 1.-.* -f flct beneath the mucous membrane 

nal angular process, nasal process 



Fig b Roentglnooraii or Skum^ after 2nu Stage, showing Large Bone 
Gr^ft in Position 

iJissection was earned deeply between the muscle planes into the ptergo mandibular 
fossa so that the posterior end of the maNillary bone graft could be inserted The shaped 
diac bone graft was placed in this prepared bed and m this waj , a bonj alveolus was con- 
etrucled The bone graft was wired m position and the facial wound was closed in layers 
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Fig. 7 

Drawing to show location of the buccal inlay graft to form the upper alveolus as the 3rd 
stage operation. Skin graft was used to line the cheek and cover over the surface of the 
alveolar portion of the bone graft. 



Fig. 8 


The newly formed left alveolus is seen, somewhat thicker than normal and covered by the 
buccal inlay graft. The palate is closed and this alveolus supports well the base plate of 
his denture. 

There as no difficulty encountered in this operation and the bone graft revascularized well. 
The facial muscle action nas not disturbed by the procedure (figs. 5 and 6). 
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The third Bt-ige was done m Afaj I9IG At this time the bone to form the new alveolus 
was m the substance of the upiHir hp covered on its inner surface b^ buccal mucoaa An 
inci«ion was made through the buccal mucosa along the outer borilcr of the new bonj al 




rjG 10 

f ®nd post operative photographs to show the normal sitlt of the face Ivotc the de 
ormity of the upper Iip w hich has betn corrected bj the restoration of the alveolus 

veolus and the hp and check were freed from llic hone graft ueJl upwards and hackvvards, 
leaving a layer of soft tis'iuo over the bone A large buccal inhij graft of fn e skin from the 
abdomen was inserted into this area and a good take was obtained (hgs 7 and 8) lie was 
immediate!} fitted with an upper denture of th( usuai t>pe whirli Jie wore eontmuously 
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during the summer. There was some over-correction of the flange on the left side of the 
denture so that the skin graft remained under some tension. 

He was seen in November, 1946, and at this time, the posterior buccal sulcus was not 
quite deep enough and one thought an additional piece of skin should be added in this re- 
gion for better fixation of his denture. In view of the thinness of the soft tissues of the 
cheek, from loss of fat, particularly in the upper portion, it was felt that a dermal graft 
should be inserted here, to round out the area and give a better cosmetic result. This was 
done in December, 1946, with overcorrection to allow for later atrophy. 

The patient was re-examined again on the 15th o( October, lS-17, and the new alreolus 
was found to be standing up w'ell. Doctor Emerson McNeill has constructed for him the 
usual type of upper denture and it is affording him no discomfort. It stays in well and 
functions satisfactorily. There has been a little shrinkage of the dermal graft since the last 
examination but the original overcorrection has allowed sufficiently for this atrophy. The 
rounding of the face in its upper third remains adequate (figs. 9 and 10). 

This patient had some diplopia following his original operation in 1936 but this was fully 
compensated in the intervening years. This has provided no problem in this operation 
and he had no diplopia or blurring of vision at the present examination. 

The author expresses his appreciation for the excellent services of Doctor 
Emerson McNeill of the Dental Department and of the Medical Art Depart- 
ment of this hospital for the photography, and to Miss Roberge for the drawings. 

CONCLUSIONS 

Reconstruction of the left upper jaw has been accomplished, and no more time 
has been consumed than would be expended in the reconstruction of the upper 
face only. It has provided this boy A\'ith an upper denture which is light, which 
is easily maintained in position, and the general appearance, one believes, has 
been much improved. Such procedures might not be ivise in one much older, 
but in view of the youth of this patient, it seems justified. He is no longer 
troubled with the trapping of food, and the discomfort of an unwieldy prosthe- 
tic appliance, nor ivith the escape of air, and a “nasal” sound in his voice. 
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THE USE or VITALLIUM PLATES TO MAINTAIN FUNCTION 
FOLLOWING RESECTION OF THE MANDIBLE 


BROMLEY S FREEMAN, M D , F A C S * 

Resection of the mandible necessitates immediate post operate e fixation of 
fragments to prevent external and inlcma! distortion rosultme m respiratory 
distress, feeding problems and severe deformity In adults \\ith teeth, reten- 
tion of the proper relationship between fragments, ^Mth the later restoration of 
bone continuity, can be accomplished wth intra-oral wires or dental splmts In 
edentulous adults and in children, retention of the fragments is difficult Immed- 
iate bone grafting, in our experience, has failed because of cither oral contamina- 
tion or mcompletc fixation of the fragments Folloiving resection of a sizable 
portion of the mandible, n ithout stabilization, the mental anguish and depre^ion 
incident to the deformity, although great, arc secondary to the immediate senous 
difficulty in respiration, mastication and speech Furthermore, fixation of the 
remnants of the m malposition makes secondary bone grafting unnecessarily 
difficult Vitallium plates, fixing both fragments firmly in their original places 
and maintammg rigidity of the mandible during the period botivccn operations, 
have been successfully used to prevent these sequelae 


Cate I In April 1W4, an edentulous, 42 year old wlute mess attendant presented him* 
self at the Tumor Clinic, Veterans Administration Hospital, Hines, Illinois, with a recur 
rent, squamous cell carcinoma of the right lower alveolar ndge, w ith extension to the buccal 
mucosa and invasion of the right mandible On July 5, 1944, under pcntothal oxygen an 
eslhesia, 7 cm of the horizontal ramus of the right mandible were resected m the course of 
a Wide surgical excision and suprahyoid neck dissection The floor of the mouth and the 
buccal mucosa were mobilized and sutured hy two rows of Halstcd inverting silk sutures 
An ordinary vilallium Sherman plate such as is used by orthopedists was inserted to bridge 
the hiatus caused by the resection of the yaw The plate was firmly fixed by stainless steel 
i^ires drawn through drill holes in the mandibular ends The neck incision was closed with 
out drainage, after irrigation with saline solution and dusting with sulfathiazole This 
procedure was done solely with the idea of preserving function, allowing the intra oral 
incision to heal, and at a later dale inserting an iliol bone graft Convalescence was un 
eventful and the patient was discharged with instructions to return However, during the 
past two and a half years the patient’s jaw function has been normal the patient remains 
in excellent health, and recent X rajs show solid fixation of the vitallium bar at the two 
ends, With no evidence of erosion of the mandible The patient is so well satisfied with the 
cosmetic and functional result that he has repeatedly refused to come m for a bone graft 
Caset An edentulous patient, W W H , with post irradiation, recurrent, squamous 
oell carcinoma of the buccal mucosa extending to the alveolar ndge A resection of the 
horizontal ramus of the mandible was performed, together with a wide resection of the tis- 
sues of the floor of the mouth and right upper neck dissection on Novemlicr 15 1941, under 
procaine block, pcntothal and oxygen anesthesia After careful closure of a buccal mucosa 
asp, the mandibular ends were stohilircd by a vitallium plate placed across the gap and 
fastened with stainless steel wires, passed through drill holes in the bone ends The neck 
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incision was closed in layers without drainage, after dusting with sulfathiazole powder. 
There was normal jaw' function for nine months. However, in the course of a routine fol- 
low'-up, a deep submucosal recurrence at the posterior end with e.xtension to the retromandib- 
ular fossa W’as found. This necessitated a wid eelectrocoagulation of the entire area and 
removal of the vitallium bar. At the time of removal the fixation of the lower end was so 
firm and the bone of the mandible had grown over the ends of the vitallium plate to such a 
degree that chiselling of the bone was necessary to permit removal of the prosthesis. 

Case S. J. G., a 46-j’ear-old white truck driver, was admitted to the Tumor Clinic in 
October 1945, for what, clinically, was an adamantinoma of the major portion of the left 
mandible. The lesion extended well up the ascending ramus and anteriorly almost to the 
symphj’^sis. In conjunction with our dental department, two types of vitallium splints 
were made, patterned after the curvature of the mandible. On November 27, 1945, an 
incision was made down to the periosteum of the mandible, which was found to be attached 
to the tumor. Dissection was continued to the sigmoid notch, and interiorly to a point 



Fig. 1. Case 1. X-ray of Jaw with Vitallium Plate in Position 
a. Taken on 15th postoperative day. 6. Taken 2| years after operation 


past the symphysis. Decision to resect was made after frozen section examination revealed 
a myxosarcoma of the bone. The oral mucosa was sectioned, and the mandible freed on 
both sides. The internal pterj'goid and masseter muscles were freed, and the mandible 
sectioned one centimeter and a half below the sigmoid notch and one centimeter proximal 
to the symphysis. The buccal mucosa was closed in layers with fine cotton. The pre- 
viously prepared vitallium appliance was attached to the end of the ascending ramus, using 
two vitallium bolts; the anterior portion was attached to the right side of the symphysis, 
but, as the bolts had been cut too short, it was necessary to use two vitallium screws. The 
masseter and internal pterj'goid muscles were attached to the vitallium appliance, using 
85 gauge stainless steel wire. The wound was sutured in layers without drainage. Peni- 
cillin was given post-operativebx 

Two weeks after operation a swelling of the left jaw was noted, and approximately 10 
CCS. of clear fluid were removed by aspiration. Culture showed no growth, and a pressure 
bandage w'as applied. This was unfortunate because, during appro.ximately the sixth post- 
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with local administration of penicillin. Penicillin was also given post-operatively. The 
wound healed well and the patient was discharged on March 11, 1946. The patient was re- 
admitted on April 3, 1946, and stated that soon after his discharge, the skin over the plate 
became thin and later eroded, following which there was drainage from the site of erosion. 
Again a secondary closure was performed by another surgeon, inasmuch as I was on duty 
elsewhere. His report reads: "Granulation tissue was removed, skin margins undercut, 
and the masseter muscles used to close and cover the angle of the jaw. The wound was 
sutured W'ith catgut sutures, and a fresh pressure dressing applied”. This broke down, 
and on July 7, 1946, the vitallium plate was removed by the same surgeon, who reported: 
“The screws in the region of the ramus were so deeply imbedded that considerable force 



Pig. 4. Case 3 

Patient after removal of vitallium plate, 8 months postoperative and prior to insertion 
bone graft. Note absence of deformity of jaw because of soar fixation. 

1 to be exerted before they could be freed. The screw heads were covered by a new 
wth of bone, and there ivas no evidence of osteomyelitis or osteoporosis in the ramus 
the symphysis. Similarly, the bolts in the ramus were loosened with difficulty and the 
plate removed”. Because of the scar fixation, the jaw remained in line and no deformity 
was encountered by the patient. The wound healed uneventfully, and, in December, 1946, 
an ilial cancellous bone graft, after the manner of Blocker (2) was easily performed. 

On reconsideration of this last case, it would seem that, had a less cumbersome 
type of replacement been used, such as a simple bar, there would have been no 
sharp edge to cause erosion of the skin when the pressure dressing was applied. 
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Simple Sherman plates of vitallium (7), in varying sizes, can be bent to 
proper cim'aturc in the operating room. If neccssarj’, a specially curved plate 
can easily bo preparccl in any dental laboratory equipped to make vitallium 
prostheses. The area to be resected is outlined; the metal plate is bent to the 
approximately desired cun'aturc, usmgn pair of pliers or the fingers; the positions 
of the plate holes arc marked with drill holes made into the bony part to be left; 
and, while the mandible is being resected, the plate is resterilized. After the 
oral ca\’ity has been closed tightly with interrupted non-absorbable sutures, the 
wound irrigated, and the instruments and gloves changed, the plate is attached 
by small vitallium screws or bolts. Even in the presence of wound infection 
metal plates can be allowed to remain in position for a considerable period of 



Fia. 5. Sherman Ttrc Vitai.uom Plates of Various Sizes and Bent to 
Varyino Ancles 

time in order to stabilize the bone fragments and prepare them, if necessary, for 
a later graft. The use of bars and plates in the mandible has been decried by 
others (1, 6), but it is felt that the techniques, rather than the appliances, em- 
ployed were at fault. Winter (8) has advocated using a vitallium prosthesis 
after a resection of the anterior portion of the right and left mandibles, but he 
has not reported follow'-up observations. 

It is possible to make a tantalum plate of the type used by Blocker (2, 5), 
but the ready availability of the Sherman plate, the simplicity of the procedure, 
the lightness, rigidity and strength of vitallium constitute distinct advan- 
tages over the use of tantalum. It is felt that the double screw fixation at both 
ends results in rigidity that cannot be obtained by the intra-oral stainless steel 
pin used by Browm and Byars (3, 4), which can become loosened in the bone 
ends, Or twist, thus altering the space relationship of the fragments. Further- 
more, the pin used by Browm and Byars (3, 4). may protrude through the mucosa. 
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In summary, vitallium plates have been used for immobilization of the bone 
ends after resection of the mandible. Such use of vitallium plates is advocated 
as a simple, dependable method of stabilization in aged or debilitated persons in 
whom bone grafts are not feasible, and as a temporary measure for those patients 
who will eventually have bone grafts. 
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THE USE OF A COMPOSITE GRAFT IX RECONSTRUCTnHE 
SURGERY OF THE m^R EYELID 

C. J. AR^ISTRONG, M.D. and F. A. GARCIA, M.D 

From ike Department of Surgery, Division of Plastic Surgery, Uniiersity of Louisville 
School of Medicine, Ijouisvtlle, Kentucky 

The repair of various deformities resulting from accidental or surgical loss of 
all or part of the lower eyelid has remained one of tlie most difficult problems 
of reconstructive surgery (1). 

In this article a new application is made of an old technique (2). More re- 
cently, Brown and Cannon (3) published an article in which they advocated the 
use of a composite graft, from the helix or crus of the helix of the ear, in the re- 
construction of tissue losses about the ala nasi. We have made use of a composite 
graft, taken from the crus lielicis, (fig. A) in the reconstruction of the low'er eye- 
lid and although only a few cases have been done using this procedure, it offers 
a solution to a difficult problem in eyelid surgerj'. It is usually a one stage 
procedure, hospitalization is short, and the end results are veiy satisfactory 
both from a functional and cosmetic standpoint. 

A composite graft from the crus of the helix is a near approach to a morpho- 
logical restoration. It has a size and shape which corresponds to the lower lid 
and fits the globe of the eye very well. The cartilage in the composite graft 
gives support and prevents sagging of the new lid and this factor gives additional 
insurance for a complete take. Also, it replaces the tarsal plate when missing 
or inadequate. The grafts do not shrink appreciably, color match is e.\cellent, 
take is uniformally good if width of the graft is not more than about 1 cm. (3). 
The defect of the ear is repaired easily, without grafting, at the same stage and 
the resulting deformity is not objectionable, if noticed (fig. B). 

The following technique has been used: Under local anesthesia, using a 30 
gauge needle, the conjunctival and skin surfaces of the defect are separated at 
their juncture and developed by sharp and blunt dissection. If the line of junc- 
ture is straight the incision is made about 1.5 mm. on the skin side. This facili- 
tates sewing and healing as skin is sutured to skin rather than to mucous mem- 
brane. In addition, any lashes present may be preserved. Should the juncture 
line be ragged or irregular a horizontal wedge of tissue is removed, as necessary, 
to straighten the lid margin. A pattern or caliper measurement of the lid defect 
is made, mapped out on the crus with brilliant green and under local anesthesia 
the composite graft is cut with a 1 1 Bard Parker, or stab blade, the blade cany- 
ing through all layers of the helix. While an assistant repairs the donor site 
with interrupted 4-0 silk, the graft is carefully sewed in place along both edges 
with interrupted 6-0 silk. One arm of the sutuie, after tying, is left long to tie 
over a layer of vaseline gauze and a stent of gauze or cotton w'aste the bolus 
lye dressing for pressure and immobilization. The eye is then covered with 
additional cotton or waste wliich is held in place with elastoplast. Dressings 
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are changed on the fifth daj- and sutures are removed on the sixth and seventh 
daj's. An e 3 'e pad is worn until healing is complete. 

The skin on the orbital side of the graft is tailored, or removed, so that the 
conjunctiva is used to its fullest extent as conjunctiva is best for contact be- 
tween lid and orbit and it gives a rich blood suppty to the composite graft. It 
will usuallj^ be found that sufficient conjunctiva can be mobilized to cover part 
or all of the orbital side of the graft (4). However, after the graft has taken 
well, the skin on the orbital side, if a normallj' functioning ej^eball is present, 
should be replaced with a mucous membrane graft from the lower lip (5). 

It is our opinion that this procedure is applicable for repair of surgical or 
traumatic loss of the upper lid. Also, for the correction of ectropion. In ad- 



Fig. a (left). Pke-oper^tive Photo showixg Map of Composite Graft ok Crus 

OF Helix 

Fig. B (right) Post-operative Photograph showing Defect Repaired 

dition, we have foimd that the cartilage of the composite graft assists in read- 
justing the position of distorted or out of line palpebral commissures by afford- 
ing a subcutaneous prop. 

Brieflj', the historj’' of the cases in which we have used this technique: 

Case 1 A 50 A’ear old, m hite male, m ho lost his lower left lid in childhood from erj-sipelas 
and since has had many operative procedures including the injection of bses-na\ into the 
area, a neck tube, which was lost in transfer and adjacent flap grafts which caused much 
scarring. 

The bees wax was removed together with much scar tissue at the stump of the lid A 
near full thickness “stent” graft, taken from the clavicular area, was used as a first step 
and a foundation for the composite graft. .Also, at another stage, a dermal graft was used 
to prevent adhesions to the infraorbital ridge. Finally, the composite graft from the crus 
of helix w as used. There was a complete take and the patient is now free (six months later) 
of chronic conjunctivitis and does not have tearing. He can now carry’ on his work without 
the use of dark glasses, something he has never been able to do before (fig C). 
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Case i A 37 j ear old, w lute male, had left lower hd jecide»t!> burned w ilh Ij e about 
6)car8 ago, resulting in chronic ulceration A dio^nosi^ of basal coll carcinoma of lower 



Fir C Post 01 tniTiN t rnoTocitAiii show iso HFtov^.TRicTLD Lid 
[N ote ear defect and minicnius si ars on fact and posterior auricular urea resulting from 
previous attempts at surgical retnur 



(l^ft) ^ First post operative dressing Ivote sutures art still in place and slight dis 
^ ^otc ear d( feet Craft has tal cn throughout and is 

. IS almost perfect , , . „i--- 

c Utight) Post operative iihotographs show mg that the patient can complctclN close 

me eje with normal effort 

I'd was made on 15 November 194G and the lid nraoved surgican> ^ven months later, 
1 Julj 1047, the hd was reconstructed with a composite graft t ikon from crus of right he ix 
The take was complete and the end result verj sUisfattorv functionallj and cosmelicalO 

If'K 15 a, b, c ) 
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ode 
Fig. E 

a. (Upper Left) Pre-operative photograph. Patient is lying on the operating room 
table. Note the loss of the lower hd. 

b. (Upper Right) Post-operative photograph taken at five days. Sutures are still 
in place. 

c. (Lower left) Post-operative photograph taken ten days after surgery, discoloration 
and swelling in lower lid is rapidly subsiding. 

d. (Lower center) Close up photograph showing reconstructed lower lid three weeks 
post-operativelj'. Note upward projection of the low er lid and lack of noticeable deformity 
m the ear. 

e. (Lower right) Photograph taken six weeks after surgery'. Patient can easily close 
eye. 

Case S. Mrs. M. D., a white female 3S years of age had a birthmark on lower left lid of 
“pin head” size. It began getting sore about 12 years ago and increased in size. About 
5 years ago radium treatments were given for cancer of the lid. On 15 April 1946 the lower 
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lid wft3 removed surgically for basal cell cancer. Following removal, patient could not 
completely close left eye. There was a lack of upward projection in the lower lid of about 
4n].m. at i^idcst point. On August 8, 1947 the defect was corrected with a composite graft 
taken from left crus of helix. There was a complete take, the eye is comfortable (two weeks 
later), the lids close with normal effort, the cosmetic result is oxccllent and patient is well 
satiafied. (fig. E, a, b, c, d, c.) 

SUMMARY AND CONCLUSIONS 

1. A new application of an old technique is presented for the reconstruction 
of total or partial loss of the lower Hd. A free composite graft is taken (by pat- 
tern) from the crus of the helix and carefully sutured into defect. 

2. It is usually a one stage procedure both for the recipient and donor areas. 

3. The deformity of the ear is not marked and is not objectionable, if noticed. 

4. Takes are uniformally good and the results arc satisfactory both function- 
ally and cosmetically. 

5. Three cases arc presented. Average hospital stay three days. 

6. The procedure can be used for losses of the upper lid or for ectropion. 

7. The cartilage of the graft is an aid in readjusting the position of a distorted 
canthns. 
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A NASAL SPECULUM FOR RHINOPLASTIC SURGERY 

OSCAR J. BECKER, M.D. 

Chicago, Illinois 

A nasal speculum, designed to gain adequate exposure of the nasal dorsum 
during a rhmoplastic operation is presented. It is used to determine any ir- 
regularities or projections of the nasal bones, septum or upper lateral cartilages 
after a hump removal. It may also be employed for the insertion of cartilage 
or bone transplants to the nose. 



Fig. 1 


The speculum consists of one long and one short blade. The longer blade is 
shaped after the Aufricht speculum and is inserted between the skin of the dor- 
sum and the upper edges of the cut nasal bones and septum. The shorter blade 
rests against the base of the nostril and is the size of the average nasal speculum. 
Both blades are turned slightly outward at their extreme ends to aid in gaining 
more exposure (figs. 1 and 2). 

The difficulty encountered in using the Aufricht speculum has been that the 
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base of the nostrils were dra>\'n upward and narrowed, thereby limiting the ex- 
posure of the nasal dorsum. With the countcrfoice of the shorter blade against 
the nostril, the base of the nose can be stretched downward and outward thus 
allowing a clearer field of vision over the dorsum. 



A NEW RHINOPLASTIC INSTRUMENT 


LEONARD R. RUBIN, M.D.‘ 

The removal of equal sections of alar cartilage constitutes one of the major 
difficulties of nasal tip surgery. This paper describes an instrument, copied 
from a carpenter’s gauge and adapted to the nose, which facilitates the removal 
of equal amounts of both alar cartilages as required. 

No attempt vnll be made here to review the surgery of the nasal tip. How- 
ever, to show the usefulness of the new instrument, the standard accepted 
methods of removing the superior margins of the alar cartilages will be described 
by illustration. 

METHOD I (fig. 1) 

The Most Commonly Used Method 

A illustrates the usual intercartilaginous incisions. B shows how the upper 
borders of the alar cartilages are lifted with a hook and the cartilages freed to the 
alar margins by means of a scissors. In C the dissection is complete and the 
excess alars are being trimmed. D represents another view, the shaded por- 
tions being the amounts removed. 

Disadvantage 

The amounts removed must be estimated by the naked eye. Turning the 
cartilage inside out makes it difficult to gauge accurately for equal alar trimming. 

METHOD II (fig. 2) 

The usual intercartilaginous incisions are made and are followed by predeter- 
mined incisions at a level closer to the alar margins. The cartilage between 
these incisions is dissected out, as shovm in B. If the nose is to be shortened, 
the mucous membrane is removed with the cartilage. The overlapping lateral 
cartilages are used to cover the raw surfaces. If the nose is not shortened, the 
mucous membrane is carefully dissected from the cartilage and preseiwed. 

Disadvantage 

It is difficult to measure the exact amount to be removed. 

author’s method mhth gauge instrument 

This method is exactly the same as Method II e.xcept that it uses the knife 
gauge, (fig. 3). The Imife consists of a handle, (d), a shaft -which is notched, 
(c), a sliding post (a) which can lock on the shaft by friction, and a sharp blade, 
(b).- In figure 4 the instrument used is described. Before infiltrating with 

1 From the Department of Plastic and Maxillo facial Surgerj', Brooklyn Jewish Hospital, 
^"^sMaMfactured by Edward Week & Company, Brooklyn, N. Y. 
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anesthesia, the required amounts of cartilage to he removed are marked uith 
gentian Molet The gauge is set by moving guide post (a) along notched slinlt 
(e) so that tlie blade (b) is along the dotted line and can follow that line bv 



88 


LEONARD B. BTTBIN 


being guided by the post along the pyiifoim margin. In B the instrument is 
in the nose, the cutting edge incising the mucous membrane and the cartilage 
parallel to the alar rim. In C another view shows how the instrument works. 
D illustrates the cartilage portions (shaded) removed 



Fig. 3 




ei 





SUMMARY 

1. Another ihmoplastic instiument is piesented. It is simple to use and 
adjust 

2. Copied from the carpentei’s gauge, it is ideal for removing equal amounts 
of alai caitilages with rapidity and ease. 


A MIRROR ATTACIilMENT ON THE PADGETT’S DERMATOME 
AS A VISUAL GUIDE 

GUSTAVE AUTRICHT, M D 

AND 

JAMES r DOWD, M D 

Padgett’s Dermatome revolutionized the technique of skm grafting and 
broadened its indication Thanks to tlus ingenious iiuention the profession 
at large is applying better grafts than c\er before And, though the credit for 



Jig a Debjiatomi witw Mibrob Attachment in I bont of it 

the basic and effective adhesue principle belongs olwajs to Earl Padgett, 
naturallj others ha\ e been stimulated to de\ elop modifications or impro\ ements 
Wc iMsh to present such a modification which we find aids us in visualization of 
the cutting 

On the first model tlie knife was held m place bj two screws To follow the 
cutting wns difficuU The surgeon had to bend er the dnim or depend on an 
assistant for guidance, following blind sucli commands as Ihe skm is detached 
on the left — or right,” or “Pi css a little moic on the one side or the other 
\\’lien the second model came out early in 1941, the screws were replaced 
long clip which held the blade in place on the carrj mg bai c found the highl> 
polished plated metal of this clip formed an excellent mirror winch «er\ed ns a 




Fig B Mirror ATT^CHiIE^T on Der\u.tome 



Fig. C. Diagram of Dermatome with Mirror Attachment showing Refeection 

OF DBtJil 
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visual guide in watching the progress of the peeling of the graft from the donor 
area. By a slight Uvist of the hand it became easy accurately to correct the 
position of the instrument at the first sign of uneveness or detachment. We 
mentioned the advantage of this mirror-like clip to Dr. Padgett, who was amused 
because he had not originally thought of the clip as a mirror. 

Because of the small surface of the clip, we thought it might be practical to 
enlarge the mirror surface. Accordingly, we had a clip made which e.vtended 
about an inch beyond the bar with the mirror set at an angle to the clip. 
(Figs. A to C) 

No originality is claimed for this auxiliary attachment, since it was inadvert- 
antly, in a measure, incorporated in the original Padgett Dermatome. Others 
also, notably Jenny, have suggested special mirror attachments. Wc describe 
this mirror only because it has pro\'en a considerable aid in our hands bj-^ allow- 
ing the surgeon himself to follow closely the procedure of cutting the graft by 
constant visual obser\’ation. 



A NEW DEVICE FOR EASIER SKIN SUTURING 

MARIO GONZALEZ ULLOA, M.D. 

Clinica Mexicana de Cirugia Pldslica y traumatologia 

Frequently, when making repairs of the borders of skin wounds, surgeons— 
otherwise very competent — apply hemostatic forceps at both ends, distribute 
others along the Avound, handle the borders with toothed forceps and feel sur- 
prised upon obtaining a defective scar. 


f 
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The author has emphasized on several occasions the necessity of using a 
gentle technique in tissue repairs* avoiding thus all kinds of trauma and has 
stressed the importance of eliminating the use of forceps in handling skin bor- 
ders, because they destroy cellular groups which have to be repaired wath fibrous 
tissue w'hich, added to that generated to repair the original wound, will result 
in a defective visible scar. 

He has also pointed out the necessity of making the borders coincide exactly 
■with one another, in order to make the suture technique easier and correct. To 
that effect there has been recommended the application of two hooks one at each 
extreme of the w'ound, which held by an assistant and exerting an outward pull, 
unite both borders. 

* El Tratamiento Actual de las Heridas de la Cara. — Dr. M. Gonzdlez Ulloa. Revista 
Mexicana de Cirugia, Ginecologia y Cander. — Afio XI — No. 2 
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FolloNving, is a description of the device the author has had constnicted to 
replace the hooks mentioned previously. It has the following advantages: 1) 



Fio 3 


Holds itself in place 2) exerts the desired outward tension, 3) co-apts the borders 
^tisfactorily and 4) eliminates the need of an assistant. 
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It consists (fig. 1) of a rod truncated in a section of its periphery on which 
slide two adjustable bolts, each having a hook perpendicular to its axis. The 
hooks are held in place, at will, by means of two nuts, which are tightened against 
the flat section of the rod. The device is made of a nickel-steel alloy which makes 
it rust-proof. 

To apply it, one of the hooks is placed at one extreme of the wound and the 
other slid and tightened at the point where the necessary tension and the cor- 
rect adaptation of the borders are obtained. 

Each instrument is constructed with tivo rods, a short one for plastic (figs. 
2-a and 2-b) and a long one for general surgery, (fig. 3) 

It is called DERMO-COAPTOR. Irl practice, the author has reduced suture 
time, simplified the teclmique and turned suturing into an exact procedure. It 
has also eliminated an assistant from the operating team. 

These advantages have encouraged the author to present this device to the 
medical profession trusting that it will constitute an aid toward the simplifica- 
tion of the complex task which surgeons are compelled to face. 



THE CHONDROJET 


A Simplified Method ron Hakdling or Diced Cautilage 
E. HOYT DE KLEtNE, M.D. 

BuffalOt New York 

For reconstruction of depressions or deficiencies in tfic rigid framework of the 
face, insertion of a firm ‘Tilling’* material is required. Many substances have 
been employed for this purpose. Several mitogcnous living materials have been 
utilized as grafts, including bone, cartilage, fascia, dermis and fat. Others have 
employed non-living materials of luiman'or animal origin, such as boiled bone, 
preser\'cd cartilage, ivory, gutta pcrcha and preserved fascia. Several totally 
foreign materials, such as, paraffin, silver, gold, platinum, vitallium, tantalum, 
celluloid, lucite, and other plastics have also been used. 

From this long list of available materials, huraan cartilage has emerged as 
the preference of most surgeons. Cartilage may be used as living autogenous 
grafts or as preserved (non-living) homogenous impUiuls. Cartilage can be 
introduced as a carved block or as a mass of diced particles (1). This latter 
method is becoming increasingly popular for certain types of reconstructions. 
The purpose of this paper is to describe n new instrument and technique wliich 
facilitates the handling of diced cartilage. 

DISADVANTAGES OP USUAL TECHNIQUES 

The term "diced cartilage" implies material chopped into multifaceted parti- 
cles, generally about 1 to 3 mm. in diameter. Customary methods of burjdng 
this material subcutaneously (or deeper) require incisions directly overlying or 
in close proximity to the defect being filled. Rather large incisions arc usually 
employed for introduction of cartilage Mith a spoon. It is sometimes possible 
to use small incisions by the slow laborious introduction of a few fragments at a 
time. 

These methods have certain disadvantages: 

1- Incisions directly over recipient sites arc more likely to allow extrusion of 
fragments if infection or marked foreign body reaction is encountered. This is 
particularly important when large masses of cartilage are being introduced or 
"hen cartilage must be inserted under a thin subcutaneous cover. 

2. Incision directly over the defect is frequently not in the best location for 
Cosmetic purposes. Scars further from these sites may offer better concealment. 

3. I^arge incisions are undesirable on the face, and are more likely to permit 
extrusion of cartilage fragments. 

•1. Bacterial contamination is the deadliest of enemies to cartilage. Skin is 
never well sterilized and it seems undesirable to contaminate cartilage from skin 
surfaces at wound margins. 

0 . The time required at operation is also important. In addition to length 
of anaesthesia, the patient’s comfort and time consumed by operating room 
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personnel warrant consideration. Speedier methods not interfering with results 
are always more desirable. 


USE OP THE CHONDHOJET 

After Peer’s introduction of diced cartilage (1), we conceived the idea of intro- 
ducing this material through a tube, using small incisions not directly over the 



The Chondrojet consists of a tube-hke barrel with finger grips and syringe type piston. 
A perforated ladle facilitates handling of diced cartilage The stand, funnel and tamper 
are used for loading With this instrument, large amounts of cartilage may be introduced 
through a small incision not directly overlying the recipient site. 

recipient site. Many types of tubes were tried — both rigid and fle.xible, of vari- 
ous diameters and lengths, and with varying mechanical details. A straight 
metal tube about 1 cm. in diameter and 10 cm. long Mth a syringe type piston 
and finger grips best answered the problem. Filling of the tube was a laborious 
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(A) Technique of loading the Chondrojet ith ^the 

. sionB along natural creases 

,e elevated and common m 

cistons can be ust-d for the two procedures „ ,v.n, t^fv rmnlovcd when there 

(C) For frontal depressions, incisioM above Uic hairlme maj be cmpiojcu 

’ I midhnc incisions concealed below 

the anterior mandiblu tan 

reeled through the same Incision b> placing cartilage lateral to the chin on one sue 
both 
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procedure and much cartilage was often spilled. The addition of a funnel and 
tamper for loading eliminated these difficulties. An instrument of these specifi- 
cations has been constructed and designated as the “Chondrojet". In its present 
form it is made of stainless steel and is equipped with a stand to hold the ap- 
paratus vertically for loading (fig. 1). 

With the barrel upright on the stand, the piston is removed and the funnel 
is fitted into the collar at its upper end. Diced cartilage is placed in the funnel 
and pushed into the ban-el noth the tamper (fig. 2A). The barrel should not 
be filled closer than 1 cm. from the top (capacity is about 7.5 cc.). The funnel 
is then removed and the tip of the piston reinserted. 

Before loading the Chondrojet, incisions and recipient pockets are prepared. 
This permits clotting and cessation of oozing before cartilage is inserted. We 
usually select a site for incision a few centimeters away from the recipient area. 
Scalp, eyebrows, old scars, natural creases and shadowed areas below the jaw are 



Fig. 3 

Receding chin corrected with the Chondrojet. About 15 cc. of diced preserved cartilage 
■ere inserted at one time through a 2 cm incision concealed under the mental tip. 


ypical elective locations (fig. 2) and incisions 2 cm. long are sufficient. From 
his opening a tunnel to the recipient site is dissected. At its end a pocket is 
pened up for reception of the cartilage. The loaded Chondrojet is introduced 
hrough this tunnel and its contents e.xtruded by pressure on the piston. Several 
ejections may be required for large defects and it is practical to insert 25 cc. or 
more into one recipient site through a single small incision. After the incision 
is closed tightly, the cartilage mass is moulded bj-- finger pressure to a smooth 
contour and pressure dressings are applied. 

EXPERIENCE WITH THIS METHOD 

Introduction of diced cartilage \sath the Chondrojet has been carried out 
seventeen times on eleven different patients and results have been most gratify- 
ing. Operative time has been reduced over 50%. No major infections were 
encountered and loss of cartilage fragments by extrusion was negligible. All 
scars were acceptably inconspicuous. Serous fluid accumulations occurred 




S^iuge needle No damneo to cartilage implants occurred when this was earned 
out 

Sintablo locations for diced implants with the Chondrojet arenuraeious Re- 
ceding chins comprise one of the most gratifying groups (figs. 3 and 4) Through 
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small incisions under the mental tip, large amounts of cartilage can be introduced 
along the lateral margins of the chin as well as over the tip (fig. 2D). One of 
the frequent uses has been for depressions in malar and frontal areas (fig. 2B, 
2C, 5 and 6). For one patient with severe destruction of the entire left upper 
facial quadrant, nearly 50 cc. of diced cartilage were successfully introduced. 
In two cases we have elevated depressed orbital floors vdth subperiosteal pack- 
ing of diced cartilage, uduch we prefer to wedges previousl 3 '' employed. In two 
cases cartilage was inserted for infra-malar depressions resulting from fat destruc- 
tion (fig. 7). This results in abnormal rigidity of tissue but gives as satisfactory 
contour as any other method tried. In three cases, as 3 Tnmetry of the mandible 



Fig. 6 

Filling of deep frontal depression through old scar. The second photograph was taken 
one month after cartilage insertion and considerable induration was still present. 

was corrected b 3 '^ cartilage injection at the site of deficiency. Two of these re- 
quired a small insertion on one side of the chin and the other required a large 
injection at the angle. 

Local infiltration with procaine was used in nearly all of our cases. In every 
instance preserved cartilage implants were emplo 3 ’^ed. We use rib cartilage pro- 
cured at clean autopsies and preseiwed in merthiosaline under refrigeration as 
recommended by Pierce and O’Connor (2). Dicing is done prior to operation 
by a nurse trained in this technique. Cartilage is dipped from the preservative 
solution with a sterile perforated ladle (fig. 1). 

We cannot discuss in detail the comparative advantages of living cartilage 
ffraf/^ versus preserved cartilage imphnls. However, it does seem worth report- 
ing ten years experience with presented cartilage in which clinical results appear 
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to equal anything reported with living grafts Of 100 implants (m past 7^ years) 
we know of onlj four (m three patients) which were unsuccessful due to absorp- 
tion or extrusion, and there were no gross immediate losses with mfcction or 
overw helming foreign body reactions It is the author’s opmion that the unsatis 
factory experiences reported should not be attributed to the fact that cartilage 
was not Itnng Rather, I believe it was the result of unsatisfactory mclhode of 
presenation, usually wnth strong antiseptics which probably cause some chemical 
change m the hyaline matnx I have tned merthiosahnc without refngeration, 
aqueous aepluran with refrigeration, and alcohol, all of wluch did prove unsatis 
factory In fact, most of the few failures m this senes occurred while one of 
these other preservatives was being tested It should be noted that in nearly 



Fio 7 

..Sunken infra malar region (from fat destruction) filled with diced cartilage Although 
the cheek feels too firm, contour is satisfactory 

all successful senes reported (3, 4, 6), mcrthiosaline and refrigeration were 

advocated 

In one patient (fig 5) diced cartilage was introduced under a thm subcutanc 
ous cover for a defect of the infraorbital ndge Rougliness of the surface wns 
grossly evident One year later the skin was elevated and the surface of this 
cartilage mass was car\ cd to a smoother contour This w as preserv ed cartilage, 
but the individual particles still liad sharp unroimded comers and had the white 
glistenmg appearance of normal cartilage Peer (6) exammed this matenal 
microscopically and reported no absorption nor foreign body reaction except 
hround cotton fibers found m the specimen This was the result of drying 
cartilage with gauze before we had a funnel for loading the Chondrojet a 
practice now discontinued 
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SUMMARY 

1. Use of diced cartilage for filling contour defects of the face is increasing in 
popularity. 

2. With a new instrument, the Chondrojet, diced cartilage is easily introduced 
in large quantities through a small incision not directly overlying the defect. 

3. Use of the Chondrojet reduces operative time, and visibility of residual scar. 

4. Results wdth this technique have been uniformly good in a wide variety of 
cases. 
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Birchall, Robert, Capt.: The Shock of Battle 
Wounds; A Review of the Treatment 
in 2,000 Casualties. J. Surg, 
72-201, Sept. me. 

BlrchalPa review of 2,000 battle casualties 
in which all the injured were treated for 
preoperalive shock, followed an established 
plan of management. This included fre- 
quent detailed evaluations, classification as 
degree of shock, treatment and eventual 
outcome. Autopsy wtis performed on the 
251 who died. Hypertension was regarded 
as evidence of arteriola over-compcns.ation, 
and those so affected were treated for shock 
to prevent a marked drop in blood pressure 
I'ltn anesthesia induction. Bradycardia 
found in 12.4 per cent of those who sub- 


sequently died, and appeared to be a some- 
what ominous sign. The use of alcohol with 
its secondary vasodilatation is condemned 
in the treatment ol shock. The amount of 
fluid required may be large, and its adequate 
administration often depends upon clinical 
judgment, duo to confusing laboratory, 
clinical, pulse and blood pressure findings. 

Other llian burn shock, the most severe 
cases resulted from massive hemorrhage. 
Blood was found to be the most effective 
agent in combating shock. Birchall feds 
his experience has demonstrated that crys- 
talloid solutions arc more effective in the 
management of shock than plasma and espe- 
cially BO in view of their availability and ease 
of administration. Hypertonic plasma was 
useful in pulmonary' edema and to correct 
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liomoconeontmtion after adequate fluid had 
been given. 

In those patients who remained in shock 
after adequate fluid replaccnicnt and wlw 
required surgical intervention to alleviate 
the factors of shock, the mortality was high, 
reaching approximately 40 per cent. The 
most frequent causes of failure to respond to 
shock therapy wore found to bo iwsitivc in- 
trapleural pressure, acute gastric dilatation, 
iroorly splinted fractures, exsanguination, 
gas gangrene, and the absorption of toxigenic 
substances. 

Among 0,000 blood tninsfusions, there 
w'erc 101 severe reactions, four of which were 
fatal, while three others probably contribu- 
ted to eventual death. Type O blood may 
be given ns an emergency measure while 
crossmatching is being done, but thereafter 
only crossmatched blood sliould bo used. 
Under the circumstances of this study, llh 
factors wore not considered. Alkalinizntion 
to prevent reaction was not found to be 
advisable. 

Editorial Comment: This pmcticalnnd vast 
experience is particularly significiint in that 
it illustrates the greater value of whole blood 
in combating shock, the necessity for fluid 
replacement, the enormous amount often 
required, and the usefulness of crystalloid 
instead of plasma. Of singular imiwrtance 
is the complicated nature of shock deter- 
mination and tiio complete inadequaej' of 
any simple guide to the existence of shock. 

Thompson, James E. M.: Clinical Mani- 
festations of Local Shock and the 
Treatment. Surgery SO: 40S, Oct. 1940. 

As pointed out by Thompson, local shock 
is a clinical sequence of pathological changes 
exhibited after severe injuries of the ex- 
tremities. Such shock is chaniclerir.ed by 
local vasospasm which m.ay extend to in- 
volve a considemble part of the e.xtrcmity. 
This can load to degeneration and local death 
of the tissue before circulatory integrity c.an 
be re-established. One of the most valuable 
methods of treatment is sympathetic block, 
although it is not a panacea for all the grave 
complications of serious injury to the ex- 
tremities. Very striking results were ob- 
tained in a series of 48 instances of the use of 
stellate and lumbar sympathetic block, 
with no mishaps. This valuable method is 


used all too infrequently; the surgeon re- 
pairing tmuma should become familiar nith 
this important therapeutic and prophylactic 
measure. 

BURNS 

Brush, B. E., Lam, C. R., and Donka, J. L.: 
Wound Healing Studies on Several 
Substances Recommended for the 
Treatment of Bums. Stirgciy SI: GG2, 
May, 1947. 

In this study Brush, Lam and Donka 
evaluate, under controlled conditions, com- 
monly used local burn propamtions in terms 
of their influence uiwn the rate of healing of 
approxim.ately uniform burn lesions in 
guinea pigs. Similar experimental and con- 
trol lesions were made in each animal, and 
the wound size was followed bj' celloplianc 
and paper tracings. Dressings, re-applica- 
tions of the agent studied and new tracings 
were made of botli control and treated lesions 
every 2 d.ays. The results showed that the 
lesions on which petrolatum gauze and a 
stearate grease (mineral oil and aluminum 
monostcamte) were u.scd he.alod with aj)- 
I)roximately the same rapidity ns the con- 
trol lesions covered with dry gauze. Tno 
types of carbowax preparations and Biodyne 
ointment showed slight delay of noumi hc.al- 
ing. Tannic acid solutions, 5 per cent, two 
types of tannic acid jelly, protl.avine dil>y- 
drochloride and a hj-drosulphosal solution 
definitely inhibited wound repair. 

Editorial Comment: This study constitutes 
further dociimentary evidence that the rate 
of heating is not increased bj’ the adciition of 
chemicals above that found with natural 
optimal wound conditions. Again it can be 
said that no substance increases the normal 
rate of repair although some of the preixiro- 
tions tend to lessen or even eliminate some 
of the factors which inhibit healing. 

Sulzberger, M. B.; Kanof, A. and Baer, 
R. L.: Studies on the Acid Debride- 
ment of Burns. Ann. Sttrg. IS5: 418, 
Apr. 1017. 

The search for non-injurious and selective 
chcmiral aids in removing slough from open 
lesions has culminated in the pyruvic-acid 
starch p.asto method of Connor and Harvey. 
This study by Sulzberger el alii was de- 
signed to comiiarc the method of Connor and 
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Il3ne\ nith Uiat of others who\\orkcd with 
controlled umfono full thickness burns in 
human subjects, to evaluate other vehicles 
to replace starch paste, to discover n more 
stable and procurable acid than p\ruvic, 
and m general to enlighten this phase of 
a-ound management Symmetrical bums 
were made on the flexor surfaers of the fore 
arms of human subjects, one arm being 
treated by the stambrd control method 
The lesions were observed daily , the tla\ of 
debridement and oomplctc cpitheliaation 
being noted The agents under study were 
not applied until the early cxuibvtmn had 
decreased \ftcr debridement, a sulfadt 
aiine cream was used until complete healing 
had occurred 

Slough usually separated on the third or 
fourth davs of acid treatment, but acid 
debnded lesions ga\ c «omew hat larger ulccra 
and subsequent scars tlian non dobridcd 
lesions However, the scjir was smoother 
and more pliable in the former and the inci 
dence of infection w-ns almost nil A folhcu 
lar dermatitis wras frcquentlv seen on the 
surrounding akin but this disappeared when 
the acid was discontinued 

\cid debridement proved superior to all 
other methods which were evaluated, includ 
iDg the untreated control, blank starch fvi«lc 
and various sulfonamide prejwmtions, in h 
series of over I 500 wounds 

in evaluating the eflcct of acids other than 
pyruvic, It was found that only phosphoric 
worked as well m low concentraiions 
i\hUe mordibc, lactic, tartaric and citric 
acids were equally as elTcclive m liigh con 
centralions they were found to be too irn 
tating to the surrounding skin Tartaric 
acid Was the beat, but by drochloric acid was 
ineffective In general, the more weakly 
dissociated acids with a larger reserve of 
hydrogen ions, which indicate their buffer 
capacity, are able to maintam the lower pH 
longer and more effectively At the same 
molanty, again pyruvic and phosphoric 
acids were superior 

Since starch paste is a varmble substance 
which requires an elaborate and time-con 
summg daily preparation 61 other vehicles 
of a gel tyjie were investigated concerning 
t oir irritant qualities and effective diffu 
of Rcjd It was found that methyl 
ce lulosc, K\ jelly, and pectin glycerine 


Ringtr’s solution gel combinations were 
equally as effective as starch paste, without 
its disadvantages It was also found that 
seven combinations of dry powders contain 
mg nicthy 1 cellulose or hy drooxy cthy 1 ccllu 
lose formed effective gels upon the addition 
of winter 

Fdttonal Conmeni As indicated prtvi 
ously by Connor and Harvey , acid debnde 
ment will produce granulations suitable for 
grafting in 3 to 5 days This well executed 
evaluation of chemical debridement consti 
tutes a definite advance m burn manage 
ment 

SKIN LESIONS 

Barker, L P Lupus Vulgaris Occurrmg in 
a Skin Graft Arch Denttal d. Sypk 
Si 758, Dec 10 JG 

A case of a Gernun woman wbo had lupus 
vulgaris on (he side of the lace, nose and car 
forSOyoars la r( ported by Barker Thirty 
five years previously the cheek liad been 
irradiated In 1933, two tumors were re 
moved from the cheek with a larger area of 
adjacent tuberculous skin V pcdicled flap 
was applied to the defect Two years later 
lupus appeared in the flap and then do 
velopod m other areas 
In discussion it was jwmted out that the 
lupus was not entirely eradicated when the 
tumors weie removed The remark was 
made that the plastic surgeon should bo 
advised to excise wide of tliscasod tissue be 
cause there arc satellites of lupus nodules 
beyond the area of clinical involvement 

MacKechnie, H A Small Tumors of the 
Skm Cnnad 1/ A J 50 56 Jan 1947 
Those skin tumors most commonly met 
with in everyday practice arc briefly dia 
cussed by MacKechnie Concerning bo 
mangiomus he states tint thev very often 
disappear spontaneously , but unfortunately 
one is not abh to ascertain which ones will 
disappear Freezing by carlion dioxide 
snow or radiotherapy m advised 
Treatment of the common benign pig 
mented nevus depends upon the location, 
the size and thickness of the lesion, and the 
presence or absence of hair Surgical ex- 
cision IS unnecessary except where there is a 
suspicion of malignancy Flcctrodessica 
tion cautiously employed to prevent scar 
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ring is preferred. E.vcision is advised for 
benign lesions on the face and extremities 
which are subject to trauma. Sudden 
changes in color, increase in size or inflam- 
matory change call for immediate surgical 
intervention. Wide surgical e,xcision is the 
only satisfactory treatment of malignant 
melanoma, opinion differing concerning the 
value of heavy roentgen-ray treatment fol- 
lowing. 

Fibromas are treated by e.xcision. The 
treatment of choice for the common wart is 
roentgen ray therapy, particularly in large 
solitary or closely grouped lesions, or curet- 
tage followed by fulgeration of the base. 
Granuloma pyogenicum is treated by roent- 
gen rays. Senile keratosis is very subject to 
malignant degeneration, the earliest indica- 
tion of which is a surrounding inflammatorj' 
appearance with formation of a scab. On 
removal this leaves a sharply defined erosion. 
Malignancy is generally of the basal-cell 
type. Observation with biopsy if there is 
suspicion of malignancy, with curettage and 
fulguration or carbon dioxide freezing of the 
very small lesions is believed the most 
satisfactory treatment. 

Attention is called to the fact that in the 
early stages there may be no clinical differ- 
ence between basal-cell and squamous-cell 
carcinoma. All lesions suspected of malig- 
nancy should be subject to a biopsy. The 
treatment is excision or radiotherapy. Re- 
e.vamination should be done at 3-month 
intervals for a year, then at less frequent 
intervals for a further period of at least 4 
years. 

HARELIP AND CLEFT PALATE 

Vaughan, H. S.: The Importance of the 

Premaxilla and the Philtrum in Bi- 
lateral Cleft Lip. Plastic & Reconst. 

Surg. 1: 240, Sept. 1948. 

According to Vaughan, far better results 
are obtained by using the philtrum for the 
central portion of the lip, than in the older 
method of adjusting the anterior sides of the 
cleft around a philtrum denuded of its alar 
Vermillion. The latter results in an elonga- 
tion from above downward and a shortening 
from side to side. When the premaxilla 
shows extensive anterior displacement, it 
must be retroplaced and held in position. 
Care must be exercised not to replace the 


premaxilla too far backward, as the lip must 
have ample support, and the repaired lip 
exerts some pressure. The alveolar borders 
and preraaxilla are not united until the 
palate cleft has been repaired. Revision or 
adjustment of the vermillion border is de- 
ferred for one or 2 years. 

Lee, Ferdinand C. : Orbicularis Oris Mus- 
cle in Double Harelip. Arch. Surg. SS: 
407, Oct. 1946. 

Lee reports that serial sections of the left 
side of the upper lip from a 5-month old 
human specimen having double harelip were 
made in order to study the orbicularis oris 
muscle. This muscle is found to be well 
developed at the corner of the mouth, but 
quickly becomes thin and fragmented at the 
ala of the nose. It is moderately effective in 
forming a barrier to keep the buccal glands in 
a posterior position in the lip. No support 
is found for the view that there is a large 
concentration of purely sphincter muscle 
fibers at the corner of the mouth. Photo- 
graphs of sections are presented for accurate 
record. 

Fogh-Anderson, Paul: Inheritance of Hare- 
lip and Cleft Palate. Nyt Nordisk 
Forlag-Arnold Busck, Copenhagen, 1942. 
This book by Fogh-Anderson contains a 
careful, thorough analytical survey of 703 
patients operated upon for harelip, cleft 
palate, and isolated cleft palate. Six hun- 
dred and twenty-five of these were treated 
in one hospital (Diakonissestiftelsen Hos- 
pital, Denmark) where all patients with 
these types of defects throughout Derunark 
are centralized. Consequently, the oppor- 
tunity for objective study of this problem 
is ideal . Fogh-Anderson made e.xcellent use 
of this opportunity, and, on the basis of 
complete statistical studies, presents certain 
scientific conclusions. 

The conditions studied consist only of 
clefts of the face, primarily harelip, harelip 
with cleft palate, and cleft palate alone. 
The author attempts only superficial aimly- 
sis of what he terms "microforms,” or minor 
clefts, which may be only tendencies to 
cleft formation. Morphologic classifications 
of various types are discussed, but the au- 
thor simplifies his terminology to the follow- 
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tng (1) harelip, (2) liarehp ^ith clott pal 
ate, and (3) isolated cleft palate 

The frequency of the incidence of liarehp 
and cleft palate m Denmark is discussed, 
and further, the frequenej of the different 
morphologic t>pe3 is ana]> 2 ed The total 
number of patients with liarolip and/or clcfl 
palate in Denmark is estimated at 4000 
The frequenc) at birth is 1 665 (Davis* 
figures for frequency at birth is 1 1525 in the 
United States ) Comparative figures by 
various authors throughout the world arc 
pre'*ented 

A chapter is devoted to a discussion of the 
embryology of cleft formation, and another 
presents the earlier works on the genetics of 
harelip and cleft palate Fogh Anderson 
admits that the final solution has not been 
attained Etiological factors are considered, 
those of heredity playing the most important 
role He terms this, "Hereditarj Diaposi 
tjon ** 

In presenting his own material, derived 
from the Surgical and Pediatric Services of 
Dialcomssestiftclscn Hospital, and from the 
State Institute for Patients with Defects of 
Speech m Copenlu^ten, Denmark , tlie author 
anal) zes all 703 of the cases The w ork w as 
completed while Fogh Anderson was As 
sistanl to the Umversitj Institute for Hu 
man Genetics 

IManj ofthefamilj pedigrees are tabulated 
in order that the reader maj follow the fa 
milial tendencies m the format\onof various 
types of clefts The conclusion is drawn 
that there are two different malformations 
With no genetic connection, viz , (1) liarclip 
With or without associated cleft palate, and 
(2) isolated cleft palate 

Harelip (with cleft palate) occurs most 
frequentlj m males, whereas isolated cleft 
palate is found most frequently in females 
Harelip is found most frequently on the left 
Side (most authors agree that about 75 per 
cent occur on the left side) Approximately 
10 per cent of children with harelip or cleft 
^late have other severe malformations at 
birth ilost of these are either stillborn or 
die shortly after birth There 18 no proof 
bat relatives of patients with harelip or 
® ®ft palate show more than the normal 
tendency or frequency of malformations m 
general 

On the basis of twin studies the conclu 


810ns are drawn tliat m monozygotic twins 
the frequency of concordance m the case of 
Imrclip (with cleft palate) is greater than m 
dizygotic twins, and tliat isolated cleft pal 
ate 18 genetically independent 
Tabulating tlie incidence of the appear 
ance of liarehp (w ith cleft palate) among rel 
atives shows that heredity is an important 
etiological factor both of liarelip (with cleft 
palate) and isolated cleft palate 
The occurrence of harelip and cleft palate 
in lower animals is presented briefly 
In the final cliapter, Fogh Anderson con 
aiders tlic practical aspects of bis conslustons 
regarding Eugenics On the foundation of 
the extensive studies made, he answers 
questions of vital importance and interest 
to patients with harelip and cleft palate, 
their parents and relatives In the case of 
harelip (with cleft palate), or isolated cleft 
palate induced abortion or sterilization in 
Denmark is not generally recommended If 
parents are anxious for induced abortion, it 
w il) be agreed upon w hen the chance of these 
deformities is great, i o , when one parent 
and at the same time one or more children 
arc affected 

Daplyn, Phyllis F L Vinestbeoe Anesthe- 
sia for Repair of Harelip and Cleft PaU 
ate Bnt M J g 117, July 27, 1946 
Daplyn reports on 50 patients with harelip 
and cleft palate, anesthetized with gas, oxy 
gen and vinesthene The results from the 
use of vinesthene were uniformly good, 
there being no chest complication Only 
two patients with cleft palate vomited very 
slightly In every case healing was by first 
intention The opinion of Ward Sisters 
was that vinesthene was preferable to ether 
for these patients, and that the children 
were much brighter and m better general 
condition than when other anesthesia was 
used 

Stine. George H , and Crisp, William H 
Microphthalmos Harelip and Cleft 
Palate Am J Ophth £9 1309, Oct 
1946 

Stine showed a Kodachrome picture of an 
infant born with a major cranial deformity 
and other associated malformations, includ 
mg bilateral microphthalmia 
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Crisp reported a case of microphthalmia 
associated with marked corcctopia. 

MISCELLANY 

Pickrell, Kenneth L.; Baker, Horace M., 
and Collins, John P.: Reconstructive 
Surgery of the Chest Wall. Surg. 
Gynec. Obst. 84: 465, Apr. 1947. 

There are many conditions of the chest 
wall which may not respond well to general 
surgical procedures or may even be con- 
sidered inoperable but which can be greatly 
benefited by the application of the more 
specialized technics developed in plastic 
surgery. 

Pickrell, Baker and Collins describe the 
treatment employed in 4 such conditions, 
namely: (1) 2 cases of recurrent carcinoma 
of the breast, previously considered inoper- 
able, (2) sarcoma of the chest wall, (3) per- 
sistent bronchial fistula, and (4) hypertro- 
phy of the breast. 

Discussing the general surgical principles 
applied in breast cancer, the authors state 
that the operation originally conceived by 
Halsted remains the standard procedure for 
radical mastectomy since it is based on 
sound surgical and pathological principles 
and is applicable to most cases in which the 
disease has not passed beyond the scope of 
operability. On the other hand, they claim 
that few operations have been designed for 
the eradication of .recurrent cancer of the 
breast. The 2 cases of breast cancer de- 
scribed here were considered inoperable. 
Pickrell and his colleagues, however, made 
use of skin grafting technics and obtained 
satisfactory results. In one case, the cancer 
had invaded the underlying ribs so that a 


large portion of the left chest wall had to be 
removed, exposing the pericardium and left 
pleural cavity. In the repair, the peri- 
cardium was tacked to the intercostal mus- 
cles and fascia at the margin of the defect. 
Two heavy split-thickness skin grafts cut 
from the thigh were placed directly over the 
pericardium and the adjacent defect, which 
measured 8 by 9 inches. 

The authors believe this is the first time 
that a skin graft has been applied directly to 
pericardium. 

In the other case, the extent of the recur- 
ring cancer required removal of part of the 
left chest wall, and exposure of the great 
vessels of the base of the heart. A direct 
single pedicle flap from above the right 
breast was incised and slid over the defect. 

The most common malignant tumor arising 
from the chest wall itself is sarcoma. Pick- 
rell el alii describe a case of huge sarcoma 
of the posterior chest wall which they ex- 
cised widely, applying two heavy split- 
skin grafts to cover the defect. 

They give a brief description of the eti- 
ology and usual methods of treatment ap- 
plied to bronchial fistulas, noting especially 
the difficulties encountered. By incising 
the pectoral muscles along the sternum up to 
the clavicle and sliding the muscle into the 
defects, they were able to obliterate a group 
of fistulas which had not responded to 4 pre- 
vious operations. 

Reconstruction of enlarged breasts is 
indicated when the hypertrophy leads to 
disfiguring or disabling deformity, as demon- 
strated by the occurrence of gravid hyper- 
trophy in a young woman on whom a mam- 
moplasty was performed after removal of a 
32-pound breast. 
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INTnODUCTIOK AND IIISTOniCAL 

From earliest times "birlh marks”, so frequently obviously deforming, have 
been of considerable concern to the aflliclcd and of interest to their associates. 
Folk-lore has attributed their occurrence to disagreeable or prolonged impressions 
received by the mother during pregnanej' (Rolleston). A belief in this doctrine 
was once firmly held by the medical profession as is shown bv Daniel Turner 
(1714): 

Thus it is made apparent by a Multitude of Etamples, how manifest and great an Empire 
the F anlasy of a pregnant Woman has over the Blood and Humours together with the Spirits 
of her Body, and how by their hGnistry she is able to give not only Monstrous shape and 
Figures to that of the more tender Foetus but to communicate Diseases also. 

Dan McKenzie (1927) points out that scxtin! intercourse with an animal or with 
a spirit or demon has also been held responsible. Wine-coloured nevi were 
said to be due to conception ha\nng taken place during menstruation (Lean 
1903). Moles on or near the genitals were said to be indicative of ability in 
duty, vigour in love and many children. The well-known linos uttered by 
Chaucer’s Wyf of Batli 

Yet have I martes marke upon my face, 

And also in another privee place, 

indicated the popular belief, exemplified many centuries later by Ciisanova,that 
facial nevi were always associated with nevi in the genital region. Among 
the Flemish peasants there existed a quaint belief that to remove birthmarks 
horn a new-bom babe the mother must during nine consecutive mornings fol- 
lowing the birth of ^the child lick these birth-marks (Cantcro 1929). 

Hemangiomas generally pursue a benign course but if untreated, frequently 
Brow more rapidly than commonly suspected, thus producing cosmetic de- 
fonnities. Occasionally, there may be rapid acceleration ^vith destniction of an 
important anatomic part such as the eye, nose, ear, lip, cheek, neck, or a large 
portion of the skin of the scalp, neck, back, and extremity may become involved. 
Ulceration and secondary sepsis may become the problem. Thrombosis of*a 
large vessel may cause sudden increase in size. Secondary degeneration docs 
occur. When rapid growth takes place os in the aggressive hypertrophic type, it 
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is fundamental to immediatelj'^ consider surgical excision in order to avoid 
further destruction, unless one elects injection therapy. Establishing a positive 
diagnosis by biopsy is one excellent reason to elect surgical excision in contrast to 
injection. Rarelj% one may encounter a case which on biopsy may appear 
benign histologically but which, as subsequent history discloses, is malignant 
due to metastasis (case no. 9). Later we rvill present a case (no. 4) of a patient 
with gross hemangioma of the eyelids and orbital cavity, in whom Ave felt the 
evidence warranted such study before instituting therapjL Occasionally, the 
growth may become diffuse and involve an entire extremity (case no. 8) or 
establish connection with a large blood vessel and become destructive or dan- 
gerous because of severe hemorrhage. In many instances the apparently dis- 
crete areas may be deceptive in that their extension can be remote to the area 
defined by the localized, slightly raised, red tumor. In one case (no. 3) Avhich 
has come under our care the patient had an area on the bridge of the nose which 
on injection showed diffuse thrombosis over the central area of the forehead. 
This may well explain the occurrence of subsequent hemangiomas following ap- 
parent cure of the mother tumor whether by surgery, injection, or other ther- 
apeutic methods employed. Obviously, if the “mother” tumor is destroyed, 
but the connecting pseudopods extending into adjacent tissue remain, it will 
probably shoAv evidence of growth later even though invisible at the time of 
treatment. 

Various physical methods at scarification Avith the creation of thromboses 
have been attempted throughout the years. Surgical excision of the involved 
area has for several centuries been practiced and Peyton and Leven accredit 
Lallemand Avith repeated partial excision in 1835. In the same year, Pauli 
employed tattooing in the treatment of nevi, “congenital purple plaques” and 
other lesions of the skin. 

The cautery AA'as used as far back as 1854 and in the same period injection 
therapy AA'as practiced. Ferric chloride, and other sclerosing solutions such as 
boiling Avater, alcohol, urethrane, and more recently sodium morrhuate haAT 
been used. 

Carbon dioxide snoAV, Avhich by freezing the endothelial lining cells causes 
thrombosis, Avas first introduced by Pusey in 1907. Actually the methods have 
not been of recent discoverj’’ but the indications have become more clearly de- 
fined and the esthetic results considerably improved. 

INCIDENCE AND DISTRIBUTION 

In Watson and McCarthy’s series of 1056 cases about 73 per cent of the patients 
presented evidence of tumor at the time of birth and 85 per cent of the lesions 
became apparent before the patient Avas one year of age. The female is af- 
fected tAvo to three times as often as the male. Although no acceptable ex- 
planation for this higher female incidence has ever been offered, Watson and 
McCarthy have suggested that “hemangiomas may in some fashion be related 
to the female sex hormone, and in this connection it is of interest to note that a 
hemangioma may start or increase rapidly in size Avith the onset of the menses or 
at the beginning of pregnancy.” 
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Fifty-six per cent of all licmangiomas occur on the nock and head and the 
distribution is about: liead 52 per cent, neck 4 per cent, trunk 23 per cent, 
extremities 19 per cent, and genitalia 2 per cent. Thrombosis ^Yith phlebitis is 
said to be common. 

rATHOLOOY 

From the point of view of the pathologj' wo arc thoroughly in agreement with 
Foot who states: “Some of the lesions that arc called ‘hemangiomas’ are defin- 
itely neoplasms, while othere may, in some cases, rcpi-csent congenital anom- 
alies. . . .Them has hoen much useless classification in connection with blood- 
vascular tumors, and it is time for simplification, jis nothing is to be gained by 
insisting upon the use of some of the currently employed tenns.” We would 
further slate that, clinically, there is no considerable evidence that the more 
complicated classifications are useful because such diagnostic differentiation on 
the basis of descriptive terms does not in any way modify tlie decision with 
regard to therapy. 

It is generally accepted that hemangiomas arc tumors of independently growing 
blood channels with their origin in embiymnic rudiments of mesodermal tissue. 
Histolc^cal studies tend to confirm Ribl>ert’s original tlicorj' that a “heman- 
gioma, with the exception of the racemose type, has no ansistomotic connection 
with surrounding ves.scls and possesses only one afferent and one efferent vessel.” 

Again, xve feel that the vascular channels, their arrangement, and the amount 
' and character of the surrounding stroma is the most logical basis for cln-ssifi- 
cation. Angiomas may develop in capillaries and exhibit a capillary structure, 
that is, they will be composed of little more than vascular endothelium with a 
minimal amount of supportive stroma. Or, they may be composed of large 
lacunae, usually with venous conncction.s (rarely arterial), surrounded by a 
negligible amount of stroma. 

Wlicn the tumors arise from small arterioles, the walls of the anastomosing 
plexiform vessels are complete in fibrous and adventitial elements. Wien arising 
from larger vessels they are of similar structure, but communicate with the 
surrounding vessels and they give a definitely palpable “worm-like” mass, and 
arc commonly called the “cirsoid” or “racemose” type. 

H the adventitial tissue is the site of neoplasia, the vascular elements of the 
tumor may become comparatively insignificant and there may be a predominance 
of fibrous tissue with sclerosis of the channels or masses of adventitial epitheloid 
cells between the spaces. If there is a predominance of the latter, the large 
cellular epitheloid histocytes, it is important that the tumor be carefully dis- 
tinguished from the malignant angiosarcoma. 

Rarely, there are certain of these tumors that are microscopically similar to 
the ordinary benign capillary or cavernous hemangioma and yet which metasta- 
size and when they involve extensively the internal organs are the cause of death 
of the patient and thus are malignant. This group is not well defined. Much 
confusion has arisen in this regard and there arc few authentic cjises on record. 

Corresponding to the relation of the metastasizing hemangioma to the va.scular 
tumors, is the malignant angiosarcoma with regard to the tumors which show 
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primarily neoplasia of the adventitial tissue. This rare entity is a rapidly 
growing tumor which has been described by Foot as being “composed of im- 
mature ‘blousy’ endothelial cells that may form channels for lymph or blood or 
may grow in lawless masses containing unlined vascular spaces in which the 
vascular fluid may flow”. 

For the purpose of clarification we present the following chart based on 
Foot’s classification. 


(minimal supporting stroma) 
(cavernous or capillary) 
(periendothelial hyperplasia) 


(aberrant plexiform vessels with complete sup- 
porting stroma) 

CLINICAL DIAGNOSIS 

Diagnosis is only occasionally difficult. Discoloration is usualb’- present. 
Often the area is compressible and will reexpand after the involved part is 
occluded. Elkin and Cooper have pointed out “on expansion the patient may 
complain of a feeling of fullness, heaviness, or pain. The rapidity of filling 
following compression is dependent upon the size of the arterial components.” 

Lesions of the face are best examined, according to the recommendation of 
Elkin and Cooper, with the patient in a horizontal position and "with the head 
depressed. The mass ivill be seen to become large if the jugular veins are oc- 
cluded by pressure. To this we wish to add a further observation of Stephenson 
that in an infant a definite increase in size during and follondng a transfusion is a 
positive indication. We have noted that the application of a tourniquet and 
Esmarck bandage to an extremity will display hemangiomatous tissue not 
ordinarily discernible and is useful for indicating areas to be injected. 

Lesions should be ausculated as well as palpated. A bruit will not be heard 
unless a good-sized arteriovenous communication is present. An excellent 
diagnostic aid is roentgen examination. The film may show multiple millet 
seed opacities which are small calcified palques ivithin the vessel. 

Following trauma or thrombosis of a major venous channel leading from the 
tumor, rapid enlargement may occur and the tumor may become painful. This 
finding is sometimes deceptive and particularly problematic in the parotid area 
where accurate diagnosis is important and the frequency of tumors of glandular 
tissue occasion diagnostic difficulty. 


Capillary hemangioma j 

I 

Cavernous hemangioma j 

Metastasizing hemangioma 

Sclerosing fibrous hemangioma, .j 

Hemangioendothelioma J 

Angiosarcoma 

Arteriolar hemangioma j 

Cirsoid hemangioma I 


THERAPY 

In the treatment of hemangioma we have limited ourselves to the use of surp- 
cal excision and the injection of sodium morrhuate. In one case with tongue in- 
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volvement radium seed were implanted. Carbon dioxide snow was evaluated in 
, some of our earlier cases and discarded. We feel that in almost all types of he- 
' mangloma injection therapy is indicated and surgical excision is to be selected 
when there is no response to injection or where hemorrhage, malignant degenera- 
tion, or cirsoid aneurysm is present. Injection therapy is a particularly important 
method in those cases where surgical excision would demand the loss of a part 
such as a nose, car, lip, or perhaps the exenteration of an orbit to effect a cure. 
In these instances a cure resulting from sodium morrhiiate injection effects the 
desired cosmetic results with the additional advantage of having saved the part 
for function. 

If the problem of saving a part docs not. exist, one is faced with the problem of 
satisfactory removal of the tumor as opposed to injection. If all things arc equal 
and surgical excision with eradication is possible by means of one operation, it 
frequently is the best procedure to follow in onlcr to expedite therapy in as much 
as eradication of the area by injection therapy could moan frequent trips to the 
office over a period of months. We feel that the decision should not be made 
without careful consideration of the tumor location, the availability of tissue for 
repair, ease of surgical excision, and the possibility of complete eradication by 
one surgical maneuver. 

The tecluiiquc of therapy is simple. The involved area is cleansed with alcohol 
and then with a 25 or 20 gauge needle attached to a tuberculin syringe the area 
is injected with from 1 minum, to 4 cc. of sodium morrhiiate, the amount being 
determined by the clinical appeamnee and response at tlie time of infiltration. 
More recently we have liad a tendency to use the smaller doses particularly in 
areas about the eye or lip or in a mucous membrane covered surface. At in- 
tervals of ten days to five weeks injections arc repeated. 

The injection of sodium morrhuate causes thrombosis with secondary sclerosis, 
atrophy and absorption of the vessels. To be effective it docs not have to come 
in contact with the vessel lining. 

Complications of injection are central necrosis and ulceration, and in one in- 
stance, diffuse thrombosis (case 3). Although an allergic reaction is to be 
anticipated, it has not occurred in our series. The fact that the injection of the 
substance into normal tissue does not cause painful necrosis is a satisfying as- 
pect of this type of therapy. 

We have treated 39 patients with injections, the youngest patient being six 
weeks of age, and the eldest 35 years. 

Cascl. B.,thepatient,wagfir8tfieenl/19/44atlheagcoffournionth3. Sbepreviously 
bad received two radium treatments to the left side of the cheek which was involved with 
nmangioma. This tumor involved the greater part of the lower and upper c> elid, the soft 
tissue at the inner cantbus of the eye, and on everting the lid was seen to be present in the 
pa pebrum and scleral conjunctiva. The lateral wall of the nose and the Check were also 
mvo ved. Since this time the patient has received a total of 11 injections in the 3} years 

t she has been under our care. We have injected directly into the conjunctiva but 
not used more than 2 cc. at any one time due to the location of the lesion. 

Ca«e II. the patient, a four year old girl, was first seen by us on 3/6/47. At that 
tune she was suffering from hemangioma of the right labia majora and periurethral tissues. 
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There had been a slight hut gradual increase in size since birth. We decided again, because 
of location, to select injection therapy and in a period extending over 18 months made nine 
injections of about 2 cc., although on one occasion 3 cc. was instilled. 

Case III. A white sixteen year old girl had noted a recent increase in the size of a hem- 
angioma of her nose w hich had been present since birth. When first seen, the hemangioma 
measured 2 mm. in diameter. On 2/5/47 the patient received an injection of 3 minums, and 
one and a half months later (Mar. 26, 1947) the patient received an injection of 4 minums. 
Immediately, the patient felt giddy, had a sense of fullness localized over the forehead and 
in an area about 5x4 cms. were seen fine purplish blue spots distributed radially and re- 
sembling capillary thrombosis. Follow ing this, the patient had considerable sw elling which 
subsided gradually. She has received no injections since that time. 



Fig. 1 Fig. 2 

Fig. 1. Case I. Photograph of patient presenting extensive hemangioma involving the 
cheek, nose, upper and lower eyelid and soft tissue at the inner canthus of the eje. Ever- 
sion of the lig revealed extension into the palpebrum and scleral conjunctiva 
Fig. 2 Case I Profile of the same patient showing bulky substance of the tumor 

Case IV. J., a girl infant now under treatment, was first seen by us on 1/l^lVJ at six 
weeks of age. She had multiple hemangioma, two of which were of considerable size. One 
involved the upper and lower ej'elid and the other large tumor was located on the right 
thorax. The orbital tumor did not permit the separation of the eyelids. We felt that the 
appearance of the lesion, the ulceration, and the history of rapid growth warranted a biopsy 
to assure us that we were justified in injection therapy. The biopsy report was heman- 
gioma. The lesion of the left orbit has to date been injected on three occasions with an 
average of 2 cc. each injection. The other lesions have also responded to therapy. 

Case V. P., a girl infant, age 3 months, came in suffering from a bluish oval tumor of 
the right eyelid. She was first seen 5/19/47 and injected with 1} minums. Again, 
on 6/30/47, she received 3 minums with resultant almost complete sclerosis. 
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Following tlie failure of the lesion to respond to injection therapy, we ha\c 
selected «urgienl c\tiipation as the method of choice Other therapeutists have 
employed mterslitial ladmtion, dectro dissection oi the insertion of steel wire 
electrodes under similar circumstances or in instances where surgical excision is 
inidyi'able or incomplete Particularlj m tumors of the parotid area or o\ 
tending into the neck is> radiation therapy to bo preferred according to Likin 
and Cooper, Bjars, and Bnilej and Iviskadden Gold seed containing 0 25 
to 15 inillicure, have been used by Bjars, Ki«kadden, McCaithy, Figi and 



1 ^ — 

Fio 3 Fig 4 

Fig 3 Cate I Photograph showing patient one year later after Be\en injections into the 
substance of the tumor This tumor has not been completely sclerosed but dehniteiy 
wrMted and ism a state of regression , , , . j «««»« 

Fia 4 Case I The conjunctiva is exposed to shoiN residual mvolvemcnt and mcom 
plete thrombosis of hcmaugiomatous tissue of the palpcbrum and scleral conjunctixa 

Watkins and others with considerable success We feci that the dangers of 
such therapj should be emphasized and because of the inherent dangers we ha\c 
not used \ ray, radium, or radon seed implants except in one case Alopecia, 
atrophy of breasts and genitalia, due to radiation of proximal areas, premature 
0‘^ification of the long bones, and cancer of the hps and vulva, ha\ e been properlj 
accredited by Watkins and McCarth> to radiation therapy in the treatment of 
lieraangioma Moreoyer, radiation applied to hemangioma is prone to develop 
squamous cell carcinoma as a subsequent complication There is particular 
risk in using radiation in regions of the ej'e becau'^e of danger in subsequent y 
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developing chronic ulceration of the cornea or adjacent structure, of effecting 
growth disturbance in this region and of particular risk is the possibility of 
developing radiation cataracts. 

The following case illustrates an extensive tumor of the parotid area which 
presented a difiBcult clinical problem. In our series of three such similar cases 
complete surgical extirpation has resulted in destmction of the seventh nerve. 
We feel that once a definite diagnosis in such cases is established immediate 





Fig. 5. Case II. Extensive cavernous hemangioma involving right labia majora and 
surrounding tissues. Photograph of patient following three injections with good sclerosis. 

Fig. 6. Case II. Appearance of labia majora approximately one year later after re- 
ceiving seven injections. 

active treatment is demanded. If the area is bluish in color, and if it increases 
in size on jugular compression or in response to rapid administration of intra- 
venous solution, a therapeutic trial of sodium morrhuate may be warranted. If 
response is not promptly satisfactorj’-, surgical intervention wdth adequate ex- 
posure of the tumor is indicated, and, if diagnosis is confinned, a large quantity 
of sclerosing solution should be injected in the tumor thus exposed and later the 
tumor treated by injections administered in the usual manner. Failure of the 
tumor to regress promptly under injection therapy dictates immediate surgical 


Case VI. A two month old male infant was seen on 5/5/47 with a lesion of the right 
parotid area The parents had first noted the tumor when the patient was three w eeks of 
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Bgt The swelling increaacd on crying. Prior to surgery tlie patient was transluscd and 
s cyirkcd increase in the site of the tumor was apparent at this time. At the time of sur- 
gery, the lesion was found to be quite eTtonaivc. Tlie parotid gland was exposed and in 
order to excise the mass, the Bevenlh nerve was sacrificed. Following a satisfactory surgical 
postoperative course, the patient is well but has the anticipated facial paralysis. 

Wc have excised 6G hemangiomas from individuals from six weeks of age to 50 
years. These have varied in si«; from 1 cm. to IG x 38 cms. In 38 instances we 
weie able to close by direct approximation with satisfactory results. 



Fio. 7.(7o«c ///. Photograph of patient pith small capillary hemangioma involving the 
bridge of the nose. 

Fig. 8 CoteJ/r. ... „jcclioii 

01 4 minuT^'o rf orehead 

- * 'i ■ accom- 

• . . . • . t]jc tumor for a consideraole 

uuiauue. 

At the present time we are treating two cases by the method of partial ex- 
cision. In seven cases, because of the extent of the lesion, we were forced to use 
sUn grafts to obtain skin covering following surgical extirpation. The following 
case history is of a patient requiring extensive skin grafting; 

Case YII. A sixteen year old girl complainiog of a birth mark of the left leg was seen 
i bs on 10/2/46. The hemangioma extended from the sole of the foot on the media bi e 
0 the inguinal area and involved the anterior surface of the leg and thigh. Prior to coming 
^ «s she had been treated with x-ray with littlo alteration in the character oi the lesion. 
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On five occasions during the first five months of observation, she received injections of 
sodium morrhuate, the largest of which was 4 cc. Following two of these injections there 
was ulceration and secondary infection. With regard to the ultimate control, we did not 
receive a satisfactory, response from this method and because of the evidence of superficial 
changes characteristic of radiation, eurgerj’ was advised. 

X-ray of the left leg and thigh prior to surgery revealed phelobliths. On 4/9/47, the 
patient was admitted for surgery. The involved area from the ankle to the knee was excised 
and grafted with three dermatome drums of skin. Again, on 7/17/47, the patient was taken 



Fig. 9 Fig. 10 

Fig, 9. Case IV. Photograph of the orbital tumor of an infant six weeks of age who has 
multiple hemangioma. When first seen the lids could not be separated. There was a 
central area of necrosis. On biopsy the tumor was benign and injection therapy is being 
undertaken. 

Fig. 10. Case IV. Appearance of infant following two injections with sodium mor- 
rhuate. 


to surgery and the involved tissues of the thigh were excised. Skin coverage was not at- 
tempted at this time because the muscle and fascia were involved and it was felt that sclero- 
sis would be encouraged by leaving the wound open and grafting it at a later date. On 
7/24/47, two and a half dermatomes of skin were used to cover the granulating area. This 
took well and the patient was discharged. She has no limitation of the knee joint and walks 
unaided despite the excision of muscle tissue. The grafted area measures 16 x 38 cms. at 
the most extreme edges. The pathological diagnosis was ‘‘capillary hemangioma with a 
few areas of cavernous hemangioma.” 

The follotving case was particularly interesting because of the extent of in- 
volvement and the rapidly increasing cireoid character of the lesion. Surgical 
intervention which did not permit complete extirpation because of extensive 
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1 bleeding resulted in the ligation of scvcml large vessels Avith brought about 
ce^ation of the rapid progress and a considerable decrease in the size of the 
tumor. This patient is still under treatment. 

Case VJII. Y., on 5/3/44, a three year old girl with a bluigh discoloration and ewoUing 
at the base of the neck and supraclavicular region and extending downward and across the 
ehoulder, and involving the outer aspect of the right arm, was seen in our office. 
Her mother stated that at birth the “birthmark*' w'as the size of a pea and located on the 
ride of her neck. She was admitted to Touro Infirmnrj' and on 5/6/44 the varix of the arm 
was ligated. On 4/21/45 the patient was again hospitalized and at this time an extensive 
mas on the right side of the neck was extirpated. Sex'crnl large vessels were ligated and 



Fig, 11 Fio 12 

Fio. 11. Cose F. Infant with cavernous hemangioma of upper eyelid 
• Cose 1*. Complete thrombosis with regression of the tumor following two ;a- 

jections 18 shown in this photograph taken three montlis later. 

the pathology was reported as: “dilated thick-walled veins (probably arteriovenous anas- 
tomoaU)”. Again on 5/25/40 the patient was taken to surgery and a partial excision of 
the mass of the right side of the neck was accomplished. At this time several large varix 
were excised and the diagnosis was; “cavernous hemangioma infiltrating fat, fibrous tissue, 
Md muscle". Our last Burger 3 ’ was performed 5/25/47 because of increasing size and extent 
of involvement of the right arm. At this time a longitudinal incision was made in the mid- 
portion of the upper arm. Extensive bleeding was encountered and the incision was carried 
own to the bone in order to effect hemostasis which only was accomplished by the applica- 
tion of pressure bandage. Since this surgeiy there has been an apparent decrease in size. 

Because of the rarity of mcta-itasizing hemangiomas which on biopsy arc 
microscopically benign but prove ultimately to be malignant, we wisli to incluilc 



120 


NEAL OWENS ANO KATHRYN L. STEPHENSON 


a case on which we were privileged to be consulted by Dr. Charles Donald, Jr. 
of Birmingham, Alabama. 

Case IX. W., a boy, age 10, was seen by Dr. Donald on May 8, 1943 because of enlarge- 
ment of his abdomen, anore.xia, lassitude, and nausea. He was hospitalized because of 
palpable abdominal masses in the lower right quadrant and upper left, the latter being 
identified as spleen. His hemogram revealed no abnormalities. On 5/18/43 an e.xploratory 
laporatomy was performed with a biopsy of the liver and spleen which was reported to be 
“cavernous hemangioma, microscopically benign.” Postoperatively he developed pneu- 
monia, but following recovery was given a course of x-ray therapy. On 1/29/45, the patient 



Fig. 13 


Fig. 14 


Figs 13 and 14. Case VII. Photograph of sixteen year old girl with extensive hemaU' 
gioma involving anterior surface of the thigh and leg. 


was readmitted with the complaint of pain in the abdomen and chest following trauma. 
He responded to transfusions and supportive therapy and was discharged 2/17/45. He died 
at home ten months later 12/19/45. Autopsy showed metastasizing cavernous hemangioma 
with involvement of the liver and spleen primarily but implants on the intestine, kidney, 
and metastasis to the retroperitoneal nodes. Microscopically, the diagnosis of benign 
cavernous hemangioma was substantiated. 

And finallj’-, we wish to present a case which at this time we feel is not amenable 
to any type of therapy, but which might have responded to radical therapy un- 
dertaken as soon as the lesion was apparent. 

Case X. M. B. was first seen at the Mayo Clinic in 1919 and diagnosed neurofibroma 
of the right eyelid. At that time she received radium treatments. In June 1926 she had an 
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niceration of the cornea and complete blitidncss therefore the eye was removed. The 
report of the pathologj' of the eye was lost by the doctor in Minot, North Dakota, so that it 
is unknown. The patient was seen by us 8/4/46 at that time being 32 years of age. On 
D/5/46 she was operated and only a biopsy taken because of the excessive bleeding which Was 
difficultly controlled. The microscopic diagnosis at that time was hemangioma. 

Our experience "nith carbon dioxide snow therapy early persuaded us to give 
up this form of treatment as of little or no value. Because of the ill effects 



Fig. 15 Fio. 16 

Flo. 15. Case VJI, Photograph of leg showing repair by means of half-thickness skin 


Fig. 16. Case VII. Appearance of the thigh and leg following complete extirpation of 
aemangioma with repair of the defect by skin graft. 

previously mentioned we have not used x-ray or the direct application of radium 
or radon to surface lesions. This tj^pe therapy is not successful in lesions having 
'veil differentiated endothelium and it is also to be recognized that the radlo- 
Bensitivity of the growth is in inverse proportion to the age of the patient. How- 
ever, Byars, Figi, and others show excellent results from this therapy and feel 
that it is indicated if the lesion is of such size that surgery or cauteiy excision 
ivotild be defonnmg. "Watson and McCarthy feel that the method is to be 
reserved for those cases which do not respond to injection therapy. Pfahler, 
yars, ICiskadden and Bailey emphasize the importance of proper filtration of 
the radium plaque by use of 0.5 mm. of platinum in order to utilize the gamma 
reys and protect the tissues against the caustic action of the beta rays. Pigment 
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injections as advocated orginally bj' Pauli and others will cause a certain amount 
of thrombosis and maj^ be a useful method of treatment of the port-Ame type 



Fig. 17 Fig 18 


Fig. 17. Case VIII. Photograph of patient with racemose hemangioma of right side of 
neck, supraclavicular and axillary area and e.xtending into the arm and hand. 

Fig. 18. Case VIII. Photograph of patient following last operation. Regression of the 
growth is apparent both above and below the site of surgical intervention in the upper 
arm. 



Fig 19 Fig 20 Fig. 21 


Figs. 19, 20 and 21. Case X. Photographs of a patient with hemangioma involving the 
tissues of the periorbital, cheek and temporal regions. 


lesion Avhich heretofore has best been treated by excision and skin shifting 
procedures or simply the application of covermark. The latter does not satisfy 
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Ihc patient and is not acceptable to the laborer ^Yho has less time for beau- 
tification. 


• SUMMARY 

We have presented 95 cases of hemangioma treated by the injection of sodium 
inorrhuate and by surgical excision. Tlie determinative factor in the selection 
of the tj'pe therapy has been discussed and illustrated. 


BIBLIOGRAPHY 

Bailet, W. AND Kiskadden, W. S. Trcfttmcnt of hemangiomata, with special reference to 
unsaliflfactorj ■ ’’ P '*■' r*"* "" 

Bbaddon, P. D. . .. ■ • . v .f ‘ 

BrARS, L. T. Th '} •• . ■■•••• • -.'i.-' -198, Aug. 

1913. 

Cantero, Antonio. Occult healing practices in French Canada. Canad. Med. Assoc. 
Jour., 20:303-306, 1929. 

Ca&o, M. R. and Stubenrattch, Jr,, C. R. Ilcmangiocndothelioma of skin. Arch. Der- 
mal. & Syph., 61: 295-301, May 1915. 

Casanota, J.: Cited by J.D. RoUcston. 

CoNWAt, H. AND Docktob, J. P, Ncutraliration of color in capillary hemangiomas of the 
face by intra-dermal injection (tattooing) of permanent pigments. Burg. Gynec. & 
Obat., 84: 860-869, Apr. 16, 1917. 

Davis, J. 8. and I^ttowsKi, E. A. Primary intramuscular hemangiomas of striated 
muscle. Arch.Surg., 20:39-80, 1930. 

Elkin, D. C. and Cooper, F. W., Jr. Extensive hemangioma; report of cases. Burg, 
G:raec.& Obst.. 84; 897-903, May 1947. 

Fioi, F. A. AND Watkins, C, H. Hereditary hemorrhagic telangiectasia. Ann. Olol. 
Rhin, & Laryng., 62: 330-341, June 1943. 

Foot, Nathan Chandler Pathology in Surgery. Lippmeott, Philadclpma. 1945. 
Greblet, P. W. Plastic correction of superficial vascular nevi. Surgery, 19 : 467-481, 
^ April 1946. 

HARKiNa, H.N. V ' ‘ * •! ‘ ’ Hbod (applied to large 

hemangiom .' * • 

Kaplan, I.I. .-i . • • . . " ycare after treatment. 

Urol. ACu*.‘ i: \ ■* • V .- * • * 

Tfiv V • .. I • » IJ 


Ololaryng., 24: 495-501, 1936 

Osler, William On multiple hereditary telangiectases ^itb recurring hemorrhages. 

Quart. J.M., 1:53, 1907. 

i AULi : cited by Conway and Docktor. 

Fetton, W. T. and Lb\'en, N. L Hemangioma and its treatment. Surgery, 3: 702- 
"18, 1038. 

Pfahler,G.E. The treatment of hemangioma. Radiology, 46: 159-170, 1946. 

PnouTY, James V. Treatment of hemangiomas with roentgen rays. Am. Jour. Roent. 
& Rad. i-Tc tfHK 

Posey, W. ♦ treatment of naevi and other lesions of 

the skin 
Ribdeut, V 

Rolleston, Bnt Jour Dcrmat & Syphilis, 62: 73- 

^ 86, March 1940. 

Snyder, L. H. ■ ' ' ‘ * forui of multiple 

telangiectar ’ * 

Stout, A. P. ring vascular en- 

dothelial ce 
fuRNER, Danii 

Watson, W. L. and McCarthy W. D Blood and lymph vessel tumors; a report of 1,056 
cases. Burg, Gynec. &Obst., 71; 669-588, Nov 1940. 



SURGICAL CORRECTION OF DEVELOPMENTAL DEFORMITIES OF 

THE MANDIBLE 

REED 0. DINGMAN, D.D.S., M.D. 

Universily Hospilal, Ann Arbor, Michigan 

The first record of the use of a surgical procedure for correction of malrelation 
of the jaws dates back to 1848. At that time, Hullihen (10) performed a partial 
osteoplastic resection of the lower jaw for deformity due to scar tissue contracture 
from a bum. It has been only during the past fifty years, however, that much 
interest has been shown in the surgical correction of prognathic deformities of the 
mandible. In December, 1898, Blair (fig. 1) (1) successfully performed an 
operation, as suggested by Angle, for correction of a defoimity of this type. 
He described the operation in 1906. The operation consisted of removal of a 
quadrilateral section of bone from the body of the mandible in the molar area 
bilaterally and repositioning of the anterior segment in normal relationship with 
the maxillary teeth. The bone fragments were held in position by means of 
interdental fixation until healing was complete. In 1898, Jaboulai (fig. 1) (11) 
described a resection of the condyle for the correction of prognathism. Since 
that time, Dufounnentel (5), has advocated this same treatment (fig. 1). 

During the past fifty years, numerous articles have appeared in the medical 
and dental literature describing various techniques for correction of prognathism. 
When one considers the great number of operations proposed for correction of this 
deformity, and also the various operations in use today, it is obvious that there is 
lack of uniformity of thought in regard to this problem. It is also evident that 
there is no one operation Avithout some undesirable features. The great dis- 
proportion between the relatively small number of operations being performed 
and the great number of people needing such treatment, would also indicate that 
there is no uniformly successful standardized method of surgical treatment for 
this deformity. 

In order to promote some discussion and provoke some thought on this prob- 
lem, it might be well at this time to review the various methods advised and to 
critically analyze the desirable and undesirable features of each procedure. 
Correction of the deformity and repositioning of the teeth may be accomplished 
either by osteotomy or osteectomy. 

OSTEOTOMY 

Osteotomy is accomplished by transverse division of the ramus of the mandible, 
and shifting of the body of the bone backwards, where it is held in position during 
the course of healing. This principle was first proposed by Blair (fig. 1) (2) and 
since has been a very popular procedure in the hands of many surgeons. Osteot- 
omy may be performed by making a horizontal cut across the ramus of the man- 

Read before The American Society of Plastic and Reconstructive Surgeons, San Pran- 
cisco, California, October 23, 1947. 
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dible between Ibo mandibular sulcus and the angle of the mandible, by cutting 
through the neck of the condyle, or by making the cut through the gonial angle. 

There arc many verj' attractive features that recommend osteotomy over the 
technique of osteectomy. It is, today, the most popular of the operative pro- 








Methods proposed for surgical correction of developmental prognathic deformi- 

^dures because it is simple to execute, avoids the possibility of injury to the 
inferior alveolar nerve, it docs not entail sacrifice of useful bone, nor docs it 
the mandibular arch or teeth. The operation also can be done "vrithout 
contamination with the oral cavity. There are, however, numerous disad- 
vantages, very few of which have been given adequate mention in the literature. 
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Although excellent results have been obtained in the correction of prognathic 
deformity by the method of osteotomy, there are many disadvantages to the 
procedure and the possibility of failure is great. There is always the possibility 
of lack of control of the upper or proximal segment due to muscular action, with 
separation of the fragments and non-union at the site of the osteotomy. At- 
tached to the ramus of the mandible are some of the strongest muscles of the 
body, and it is not possible to reposition the mandible any great distances ^vithout 
completely disrupting the line of pull and function of these muscles. When 
overriding of the fragments at the site of osteotomy occurs along TOth muscle 
spasm, there is shortening in the region of the ramus due to the strong upward 
pull of the muscles of mastication. With the molar teeth in occlusion, we have 
created a class I lever, which exerts great do^vnward force in the anterior region 
of the mandible and may result in an open bite, which, in many cases, is worse 
than the original deformity. The force of this muscular action on the mandible 
may be so great that no appliance vdll prevent an open bite deformity in the 
anterior portion of the mouth. We have seen the teeth extruded from the 
mandible and maxilla when an attempt was made to overcome the force by 
intermaxillary fixation of the teeth. 

Non-union at the osteotomy site is also a possible complication in this oper- 
ation. The bone at the plane of the cut is very thin and is principally made up 
of cortical structure which may contribute to delay in healing. The additional 
factor of displacement of the segments in repositioning may so separate the 
fragments in severe cases that union is impossible. Wiring of the bone segments 
was proposed (4) as a means of overcoming this difficulty but the problem of 
muscle pull was still so objectionable that the technique has been abandoned in 
our clinics. We have had some brilliant results using this technique but other 
results have been so disappointing that we no longer feel justified in its use. 

Osteotomy through the neck of the condyle has become a rather popular 
operation for correction of mandibular prognathism. This operation was pro- 
posed by Pettit and Walrath (fig. 1) in 1932. Their technique consisted 
of cutting through the neck of the condyle and interposing fascia to prevent 
union, in order to give a flail joint. The mandible was repositioned and held 
during the course of adjustment. This procedure at once, of course, suggests 
the undesirable feature of virtual destruction of function of both temporomandib- 
ular joints. This procedure would immediately disrupt function of the ex- 
ternal pteiygoid muscles and would seriously interfere -ndth the normal move- 
ments of the mandible. 

More recently the procedure of simple cutting through the neck of the condyle 
by blind passage of a gigli saw and repositioning of the mandible has been popu- 
larized by Kostecka (13) in Prague, and Shaeffer and Reiter in this country. 
Reiter has operated 23 cases successfully by this method without compli- 
cation. The chief advantage of this operation, of course, is its simplicity of 
execution, but, it at once suggests the disadvantage of inability to control the 
proximal fragment, the possibility of injury to the seventh nerve and internal 
maxillary artery and the disadvantage of throwing the muscles of mastication 
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out of their normal alignment if the mwidible is repositioned posteriorly any 
distance. Too well known surgeons have recently privately and unofficially 
described near fatal hemorrhages using this method and another mentioned 
severence of the facial nerve with total paralysis on the involved side. This 
procedure possibly would offer a satisfactoiy outcome in some of the less severe 
deformities, but would not be the procedure of choice in most instances. 




c 

Fid. 2. Additional methods for correction of developmental prognathic deformities of the 
mandible. 

Numerous other procedures have been described for sectioning of the mandible 
through the ramus. In cutting through the ramus, the most practical point of 
Bectioning, os pointed out by Hensel, (fig. 2) (9) is in the area between the depth 
of tlie sigmoid notoh and the mandibular sulcus. According to the studies of 
Hcnscl, the distance from the depth of the sigmoid notch to the lingula varies 
from to inches, irith a relatively safe area of of an inch. A tran-sverse 
cut too close to the sigmoid notch offers the possibility of separation of the cor- 
onoid from the condyloid process of the mandible and sectioning too close to the 
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apeutic and antibiotic agents. The necessity for opening into the oral cavity 
at the time of final sectioning of the bone has been overcome by a two stage 
procedure, introduced by Dingman (3), in 1944: (fig. 3). 

OSTEOTOMY VERSUS OSTEECTOMY 

The advocates of the principle of osteotomy, that is, sectioning through the 
ramus of the mandible, either through the condyle neck, through the ramus 
proper, or through the gonial angle, claim the following advantageous points in 
defense of the procedure: 1) Osteotomy affords the greatest possibility of avoid- 
ing the mandibular nerve and associated structures; 2) It is easy to execute; 
3) It avoids the extraction of normal teeth and sacrifice of useful bony structure; 



Fig. 3. Author’s two-stage procedure for correction of prognathic deformities of the 
mandible. 

and 4) also avoids the possibility of oral contamination. It has also been er- 
roneously claimed that this procedure reduces to a minimum the muscle traction 
which tends to counteract the reduction. 

In contrast to the numerous advantages claimed for this procedure, there are 
several obvious disadvantages. Parotid fistula, injury to the facial nerve, and 
serious hemorrhage from the internal maxillarj’^ artery have all been known to 
occur in operations for sectioning of the ramus of the mandible. A serious 
disadvantage and the one most liable to cause difficulty is the derange- 
ment of the muscles of mastication. The shifting of the insertions of these very 
delicately balanced muscles throws them out of harmony with each other and 
may verj’ seriously interfere with their function. The possibility of over-riding 
of fragments, non-union, malunion, and open bite deformities must also be con- 
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sidered very serious disadvantages to ostcclomy. The period of intermaxillao' 
fixation is, of necessity, longer in osteotomy than in cases of osteectomy. The 
improvement of occlusal relationships depends upon repositionmg the entire 
lower arch to the upper. There is no possibility of adjusting the relationship of 
anterior to posterior teeth as in osteectomy at the time of operation. 

The advocates of the principle of osteectomy, or removal of a section of bone 
from the body of the mandible, also claim numerous advantages, namely; 1) the 
site of osteectomy is extremely accessible; 2) the section of bone can be removed 
from the mandible xvithout interfering xvith the inferior alveolar neiam or its 
associated slmctures; 3) the procedure can be accomplished wthout contamina- 
tion from the oral cavity; 4) the operation does not interfere with the muscles of 
mastication; 5) the fragments can be repositioned more accurately and satisfac- 
torily; 6) and a dental splint fitted to the mandible \n\\ often hold the fragments 
in place after very short periods of intcrmaxillarj’^ fixation. It is possible to im- 
prove the relationship between teeth in the anterior part of the arch and those in 
the posterior by osteectomy. This is especially true in open bite cases where 
the anterior section is moved posteriorly and upward. The only objections to 
the procedure are that it necessitates the sacrifice of one or two teeth on each 
side of the mandible, if an edentulous space does not already exist. This pro- 
cedure also necessitates the sacrifice of a section of mandibular bony structure. 
The fact that osteectomy offers almost completely uniformly successful results 
with a minimum of effort and only slight possibility of complications, w'ould indi- 
cate that this is the method of preference in most cases. 

author’s method 

Since reporting, in 1944 (3), a two stage procedure for correction of mandibular 
prognathism, the author has had an opportunity to operate several cases of this 
type. The results have been uniformly successful and, in as much as some 
minor ddditional changes have been made which make the operation easier, op- 
portunity is taken at this time to briefly review the technique of the procedure. 
The operation described is a modification of the method introduced by Harsha, 
in 1912, and again suggested by New and Erich (fig. 2), in 1941, by which a sec- 
tion of bone is removed from the body of the mandible without interfering with 
the inferior alveolar nerve and its associated structures. AH of the methods 
described for sectioning through the body of the bone, previous to the description 
of the two stage procedure, have the disadvantage of compounding the wound 
intra-orally during the course of the operation. This is thought to be a point of 
minor consequence by many surgeons, but, nevertheless, the possibility of 
osteomyelitis due to oral contamination does exist and any method which might 
obviate this complication most certainly should be considered. This two stage 
procedure, as described, makes it possible to obviate many of the undesirable 
features of other proposed operations. The procedure consists of removal of a 
section of bone from the body of the mandible, without cutting the inferior 
alveolar nerve or compounding the wound intra-orally. Section through the 
body of the bone further is advantageous because the muscles of mastication 
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remain undisturbed, troublesome anesthesia is avoided, and the possibility of 
infection from oral contamination is eliminated. The exposure possible during 
the first stage procedure permits extreme accuracy in outlining the section of 
bone to be subsequently removed and veiy greatly reduces the operating time 
at the final stage. The technique, as described, has the disadvantage of sacrifice 
of normal tooth structure and bone at the operative site, but this disadvantage 
becomes minimal in the light of accomplished end results. Another theoretical 
disadvantage is disturbance of the temporomandibular joint incident to the 
slight medial rotation of the condyle head due to shortening of the transverse 
distance between the mandibular molar areas. The distance between the man- 
dibular molar areas becomes slightly shorter when the anterior segment is moved 
posteriorly in contact with the pro.ximal fragments. This has never become a 
clinical disadvantage, however, as none of our patients has complained of dis- 
comfort in the temporomandibular joints. 

Correction of mesioclusion or prognathism is accomplished in two stages 
(fig. 3 ). FolloAving a careful consideration of both the local and general condi- 
tions, the site of osteectomy is selected. The area to be used is determined by a 
detailed study of articulated casts. The site usually chosen is distal to the 
second premolar tooth in order to avoid injury to the mental nerve. The selec- 
tion, however, may be influenced by existing edentulous areas in either the pre- 
molar or molar areas. It is possible but technicall3’' more difficult to remove the 
section of bone to include the mental foramen without injury to the nerve. 
This was done in one of our cases to avoid unnecessary extraction proximal to 
the edentulous bicuspid area. The ideal area is the first molar region, but in 
some instances where this is not large enough to permit adequate excision of 
bone, the second bicuspid or second molar area might also be used. In cases 
where the second molar area is already edentulous, it is unvfise to extract normal 
first molar teeth to create a site for the osteectom3^ The section of bone can be 
just as well removed from the second or third molar area, although the technical 
difficulties increase slightly distal to the first molar region. The vddth and shape 
of the section of bone to be removed is accurately predetermined by a careful 
study of articulated plaster casts and is dependent upon the degree of prog- 
nathism and the degree of opening or closing of the bite necessaiy to obtain 
optimal occlusal relationship. In most cases the bone sections to be removed on 
either side will not vary more than a few millimeters in size. In some instances 
lateral deviation ma3'' necessitate a vide section on the side opposite the direction 
of deviation and removal of a small section from the contralateral side (fig. 4 ). 
Removal of unequal sections permits rotation of the laterally deviated anterior 
segment into normal relationship -with the maxillaiy arch. 

In selecting the site of osteectomy and the amount of bone to be removed, the 
orthodontist should be consulted. In some cases where the maxillar}’’ arch is 
somewhat constricted and orthodontic treatment is contemplated after surgery 
on the mandible, it is unwise to move the mandible too far posteriorly. Surgery 
should be considered in most cases as an adjunct to orthodontic treatment and 
not as a complete and final corrective answer to the problem of malocclusion. 
These patients should all be advised about the probable necessity for orthodontic 
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treatment in order to bring the teeth into the most desirable occlusal relationship 
following surgical correction of the gross deformity. Orthodontic treatment 
after surgery is not often necessaiy, however. 

From the standpoint of fi.xation, it is desirable to have sound teeth on both 
sides of the operative site in order to insure greater stability of the fragments. 
This is not necessary, however, as in some of our cases we have sectioned the bone 
proximal to the last tooth in the arch. Although the proximal segments of bone 
were edentulous, approximation was maintained adequately by direct wiring 
and inter-maxillaiy fixation anteriorly. In the event that it is necessary to 
extract teeth from the area selected for section of the bone, they should be 
extracted rvith a minimum of trauma and a maximum of retention of buccal and 
lingual alveolar bone. The first stage of the operation may be done at the time 
of removal of the teeth. If a molar is removed the cuts through the bone may be 
made through the buccal and lingual bone opposite the root socket and to the 
depth of the socket. 

The first stage is a relatively minor procedure and the patient is treated under 
local anesthesia as an out-patient. If the area is edentulous, this consists of 
making an incision along the crest of the alveolar ridge and gingival margins of 
the adjacent teeth, and elevating the mucoperiosteum from the buccal and 
lingual surfaces in the immediate vicinity. If a tooth is removed at the same 
time, the mucoperiosteum is elevated from the buccal and lingual plates opposite 
the area of extraction. Using a bone drill, the bone is cut downward and trans- 
versely across the alveolar ridge. In order to avoid injury to the inferior alveolar 
nerve, a safe distance is maintained between the depth of the bone incision and 
the nerve. The incisions are made through the bone exactly to measurement as 
predetermined on the plaster casts and outline the block section representing the 
amount of bone ultimately to be removed. In order to facilitate identity of the 
first stage cuts at the time of the second stage, they should be carried well do^vn 
on the lateral cortical plates at the first stage procedure but not into the medul- 
lary bone below the plane of the root apices. The bone is not removed at this 
time (fig. 5A). The soft tissue is returned to position and carefully sutured 
in place over the ridge. The patient gets very little reaction from this stage of 
the operation and is treated as an outpatient. Sutures are removed on the third 
or fourth day. 

The soft tissue is permitted to heal entirely over the ridge in preparation for 
the final stage, which is done four to six weeks after the first stage procedure. 
During this interval period, the orthodontist is engaged in constructing suitable 
upper and lower appliances for maintaining position of the segments after sec- 
tioning. The appliances must be individually designed to fit the case at hand, 
and they must be sturdy enough to hold the teeth accurately in position during 
the course of healing. The appliances are attached to the teeth by bands ce- 
mented to the teeth in all four quadrants. 

The appliance most satisfactory in our hands is the type that permits inter- 
maxillary fixation by vertical rubber band traction, and horizontal fixation 
across the site of operation by the use of hook attachments on the teeth immedi- 
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ately adjacent to the osteectomy site. In some of our cases, it was obvious from 
a study of the casts previous to the operation that some of the teeth in the lower 
arch would not be in contact "with the opposing upper teeth. In these cases we 
have found it expedient to construct simple occlusal splints made of acrj’lic. It 












Fig. 6A. At the first stnge, a section of predetermined width is outlined tiirough the 
alveolar portion of the bone and is carried down to t!»e plane of the apices of the teeth. The 

ne is removed. Mcdullaf 3 ' 
the fragments without in- 

jury to the nerve. 

Fig. 6C. The lower border of the bone is appro\imated and held in position by use of 
stainless steel or tantalum wire. 

IS possible by this method to insure accurate positioning of the segments and to 
Prevent elongation of teeth not in direct occlusion. 

In our experience, wc have found it more satisfactory in favorable cases to 
resort to occlusal splints, where a good immediate postoperative occlusion docs not 
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seem to be probable, rather than to submit the patient to preoperative orthodon- 
tic treatment (fig. 6). The mandible is placed in the optimum position from 
which orthodontic treatment can be started by resorting to the use of such 
splints rather than to submit the patient to a preoperative and later postoperative 
course of orthodontic treatment. In a few cases, preoperative orthodontic 
treatment has seemed ^desirable. 

After the necessary appliances have been constructed, the patient is hos- 
pitalized and prepared for the second stage of the surgery. Most of these pa- 
tients can be operated under local anesthesia, which is preferable when possible. 
"VlTien properly premedicated, the patient can be carried under local anesthesia 
without difficult3^ If it is necessary to use a general anesthetic, endotracheal 



Fig. 6. Sturdy orthodontic appliances should be constructed to hold the teeth in oc- 
clusion during the course of healing. Intermaxillary rubber bands at first are used. These 
later are replaced by fine stainless steel wire. A clear acrylic splint is used here to supple- 
ment the occlusion in edentulous areas and in areas where the teeth are not long enough to 
come into occlusal contact. 

anesthesia by way of nasal tube is preferable, and the teeth should not be placed 
in occlusion by intermaxillary fixation postoperatively until the patient has com- 
pletely reacted from the effects of the anesthetic. 

Before preparing the operative field, the proposed site of incision is marked 
out on the skin vath methylene blue in order to avoid confusion after the patient 
is draped and the operation is in progress. Incisions are made bilaterally 
parallel and 1 cm. below the inferior border of the mandible in the selected area. 
Careful dissection should be done to avoid the mandibular branch of the facial 
nerve. Through this incision the lower border of the body of the bone is exposed. 
By carefully retracting the periosteum medially and laterally a slight amount, 
the cuts in the bone from the previous intra-oral stage are readily identified. By 
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the use of bone drills, these cuts are extended through the cortical plate of bone 
down to the lower border of the mandible. A horizontal cut through the cortical 
plate on the lateral surface about 1 cm. above the inferior border and between 
the two vertical cuts permits the insertion of a small chisel. A twisting motion 
fractures off the lower border of the bone exposing the ncn'c. Great care is exer- 
cised in order to avoid the mandibular nerve, Avluch is carefully exposed by re- 
moval of the surrounding medullary bone (fig. 6B). After identification of the 
neiv'e and before the bone is completely excised, holes arc drilled with a small 
bone drill from the buccal to the lingual just above the inferior border of the 
bone on both sides of the ostccctomy site. These small holes provide pathways 
for passage of 22 gauge stainless steel or tantalum wire, which is used to approxi- 
mate the bone fragments. The medullary portion of the bone is then counter- 
sunk or hollowed out in the immediate vicinity of the nerve to permit a resting 
place for the excess of nerve when the bone fragments arc approximated. After 
excision of the bone up to the nerve, it is quite simple to remove the entire block 
of bone above the ncn’c without getting into the oral cavity. This is possible 
because the bone has npt j'et healed following the first stage. In all cases of 
ostecctomy where the section of bone is removed distal to the last tooth in the 
dental arcli, it is necessary to accurately fix the fragments by direct wiring. The 
bone should be wired securely to prevent slipping or upwanl riding of the poste- 
rior fragment due to action of the closing muscles of mastication. The wires are 
twisted tightly and cut short (fig, 6C). It Is generally unnecessary to remove 
this wire. The patient, however, should bo advised about the possibility of a 
foreign body reaction about the wire, which might necessitate its removal. 
Steffenson (19) has suggested the use of heavy catgut for fixation of the bone 
fragments at the lower border. This might be adequate if supplemented by 
sturdy intra-oral appliances for fixation of the bone segments except in edentulous 
posterior fragments. 

In those cases where adequate orthodontic appliances have been constructed 
and the teeth can be brought into occlusion and held by intermaxillary fixation, 
it might be unnecessary to approximate tho bone by direct wiring. This can be 
determined in the individual case. The wound is closed in layers with appro- 
priate sutures for deep tissue and skin margin approximation and a small Penrose 
drain is left in place in the w’ound for twenty-four hours. 

In our experience we have found intermaxillary rubber band fixation most 
satisfactory. The constant traction permits the teeth to come into the optimal 
occlusal relationship within a few' days. At the end of two weeks tho rubber 
bands are replaced by fine stainless steel wires to facilitate oral hygiene. 

In order to avoid respiratory’ difficulties, New and Erich (10) advised a w’aiting 
period of twenty-four hours after surgery before bringing the teeth into occlusion. 
This period permits the patient to completely react from the anesthetic and to 
recover the protective respiratory' reflexes before adding the additional difficulty 
of crowding a large tongue into a reduced oral space. If the operation is done 
under local anesthesia, the waiting period is unnecessary, providing the patient is 
awake and having normal reactions. This w’aiting period, before fixing the 
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teeth ill occlusion is especially necessaTy under general anesthesia when there is 
unusual enlargement of the tongue with the necessity of removal of a large 
amount of bone on both sides. 

All of these patients should have special nursing care for the first twenty-four 
hour period. The patient is afforded the general and special care usually given 
to jaw' fracture patients. The usual period of fixation is about eight weeks, 
although this might bo decreased somewhat by using a sturdy orthodontic appli- 
ance to approximate the sections of bone. 

A temporarj' anesthesia of the lower lip is noted in an occasional case. This 
is probably due to manipulation and edema of the nerve. Tlie duration is short 
and m most mstances sensation returns in two or three weeks (fig. 7. Case 2). 

Heredity as an etiological factor in the production of prognathic deformities 
has received very little, if any, consideration. A 40 year old man, in our series, 
who had surgical correction of prognathism, lias a 13 year old son with a similar 
deformity. One of our female patients recently operated has a sister who has an 
identical deformity. Her mother and maternal aunt also have prognathic 
anomalies and her maternal grandfather was said to have had a very prominent 
lower jaw. 


RETRUSION DEFOlUkUTlES OF THE MANDIBLE 

Retrusion deformities in which the mandibular teeth are within the normal 
limits of occlusion with the maxillary teeth may be satisfactorily corrected by 
bone or cartilage implants to the anterior surface of the mandible. In marked 
retrusion deformities with malocclusion, implants of this kind fall short of pro- 
ducing the ideal result. The occlusion remains the same and the fle.xion crease 
of the lower lip becomes accentuated due to advance of the skin at the inferior 
border and persistent adherence of the ti^ues of the labial vestibule to the 
anterior surface of the bone. There is no provision for supplemental support of 
the lower lip and it appears to be receded in most cases. 

A procedure designed to advance tlie bone in order to improve the occlusal 
relationships as well as the contour of the chin seems advisable in certain de- 
formities. To get the maximum in function as well as esthetics it may be 
neccssarj’ to combme a bone advancing procedure wdth a cartilage or bone im- 
plant to the symphysis. 

We have used the operation of cutting through the ascending ramus between 
the mandibular notch and inferior alveolar foramen writh a Gigli saw after the 
method of Blair. The body of the mandible was advanced and the teeth fixed 
in occlusion until healing w'as complete. The results in these cases w'erc not 
entirely satisfactory. Tlie objections to this procedure are the same as those to 
the osteotomy through the ramus for correction of protrusive type deformities. 
Because of certain disappointments a procedure was devised to overcome the 
disadvantages of the ramus operation. 

The author has employed a two stage operative procedure for correction of 
retrusion deformities of the mandible in two cases. The operation is done 
riuough the body of the mandible and is accomplished in such a way that the 
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inferior alveolar nerve and its associated structures are not destroyed. The 
operation being done through the body of the mandible offers the distinct ad- 
vantage over operations done through the ramus of non-interference vith the 
muscles of mastication. 

The first stage is done as an out-patient procedure under local anesthesia 
after a careful study of articulated casts and x-rays of the mandible. The 
mucoperiosteum is carefully laid back from the buccal and lingual surfaces of 
the mandible at the site of operation and a single vertical cut is made from buccal 
to lingual through the alveolar portion of the bone do^vn to the plane of the 




Fig. 8. Author’s method of correcting retrusion deformities of the mandible 

apical ends of the teeth. Care is taken to avoid injury to the inferior alveolar 
canal structures. This procedure is carried out bilaterally and the mucous 
membrane replaced over the bone and sutured in position (fig. 8). 

During the course of intraoral healing adequate orthodontic splints are con- 
structed and are carefully cemented to all of the available teeth in the maxillaiy 
and mandibular arch. This appliance is similar to the appliance used for 
fixation of prognathic cases. After a period of two or three weeks the patient is 
admitted to the hospital and is prepared for the second stage operation. After 
adequate premedication, the patient is anesthetized with a local anesthetic agent 
and an incision is made in the skin bilaterally parallel and one cm. below the 
inferior border of the mandible in the region selected for sectioning of the bone. 
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The inferior border of the mandible is exposed and the first stage cut is identified 
on its lateral surface. The raucoperiosteum is elevated very generously on the 
lateral and medial surfaces of the bone. Using a five-sixteenths inch steel circu- 
lar saw on a dental mandrel, a vertical cut is made directly upward from the lo^\ er 
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far as the vertical extension of the first stage cut. Then using a very small bone 
drill, the cortical plate of bone on the lateral and medial surface of the mandible 
is cut to connect the first stage cut with the horizontal saw cut. A thin osteo- 
tome is then inserted in the horizontal cut and by gently twisting this instru- 
ment, the medullary portion of the bone surrounding the nerve is fractured 
(fig. 8). The anterior segment of bone is then advanced anteriorly where it is 
E F 



G 

Fig. 9. Case No. 3 

fixed in position vath the maxillarj’- teeth and held by means of wiring or inter- 
maxillary fixation between the orthodontic appliances. A drill hole is then 
placed in the anterior segment from the lateral to the medial surface in such a 
way that the nerve is avoided. The wire is passed through this and is brought 
around the lower border of the mandible where it engages the posterior segment 
and is kept from slipping b 3 ’^ engaging it in a small transverse notch made irith the 
bone drill in the lower border. The wire is twisted and fixed firmly in position 
(fig. 8). In both of the cases done by the author, it was possible to advance the 
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C D 

Fiq 10 Case No 4 Micrognathic deformity corrected by two stage advancing pro 
on the mandible G & H show x rays after the first stage procedure I & J im 
mediate postoperative x rays K d. L x rays six months postoperative 

antenor segment 1 cm without tearing the nerve The r ound was then closed 
in lajers and a pentose dram was inserted bilaterally This dram was remoted 
nftcr 24 hours Of the four operative sites in the two patients operated, the 
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wound ^\as compounded intra'orally in only one. This was not considered a 
serious complication, however, and no delay in healing or infection ensued. In 
both of these patients temporary anesthesia resulted. In one there was com- 
plete recovery in three weeks and in the other in four weeks sensation had re- 
turned to the lower lip (figs. 9 and 10. Cases 3 and 4). 

This operative procedure might easily be modified to correct unilateral retru- 
sion deformities as seen in ankylosis. 



Fig 10. Case No 4 


CONCLUSION 

1. Surgical correction of prognathic defects of the mandible has a greater 
possibility of success if operated through the body of the mandible rather than 
through the ramus of the mandible. 

2. The two stage procedure of osteectomy eliminates almost all of the unde- 
sirable features in the surgical correction of prognathic deformity. 

3. Heredity as a possible etiological factor in prognathic deformities of the 
mandible must be considered, 

4. Retrusive or raicrognathic deformities can be successfully treated by a two 
stage operative procedure on the body of the mandible. A new method is pre- 
sented. 
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LANGERS LINES AND FACIAL SCARS* 


LEONARD R. RUBIN, M.D.' 

Neis Yorh Chty 

Illustrations of Dangers Lines as originally pictured in 1886 can be found in 
every textbook on Plastic Surgery. Just as Galen’s anatomy of animals served 
for centuries as the anatomical comprehension of man’s organs during the dark 
ages, so has Danger’s diagrams and explanations derived from cadavers served 
these many decades. It is important to understand how Danger studied his skm 
lines Sticking pins in cadavers, he was able to discern lines which consistently 
ran in certain directions. He noted that many face and body skin lines in living 
beings coincided vrith his lines of pull. He was thus able to make up composite 
charts for the entire body. 


L A 1 . . „ . . 

Fio. I. Diagramatic illustrations of skin lines caused by right angle muscle pull 

a) Rluscle is designated by arrows which also show direction of contracture. Lines are 
foraed when skin adherent to muscle is bunched up like an accordian by muscle contracture. 
These lines are at right angles to muscle pull. 

b) A cross section of skin and muscle showing the accordian pleats m the skin. 

Later, it was found that incisions made in the direction of Langers Lines, re- 
sulted in a minimal scar. If the incisions were made across I angers Lines, the 
scars were heavier and wider. It was concluded that all planned incisions should 
be in the direction of these lines The explanation given w as that the muscle 
ran m the same direction as the bnes, avoiding tension at the wound edge, and 
that finer scars were the result Tliis concept has been accepted to this day, 
and has been repeated over and over m the literature. 

N before the American College of Surgeons, Kings County Hospital, Brooklyn, 

County Hospital, Brooklyn, N.y., 
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We examined one hundred faces for facial skin lines. The studies were con- 
ducted by means of a police device, newly discovered.- A colorless chemical 
w^as impregnated on a cylindrical felt pad. The pad was pressed against the 



Fig. II. Composite diagram of facial lines compared with facial muscles. These lines 
are created by the resultant contraction of the underlying muscle. This chart will vary for 
individuals. Variation is due to different muscle pull intensity. 

face, coating it with a very thin layer of chemical. The tops of the skin ridges 
were thus coated, leaving valleys of diy skin. A sensitized paper was then laid 
over the face, pressed lightly and removed. The sensitized paper, hitting all 
elevated skin ridges, showed the facial lines. 

5 Manufactured by Mr. John Dondero of Faurot & Company, New York City, New York. 
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Fio. III. a) Diagram of the muscles about the eyelids The levator pulls the lid up 
(note arrows) causing the skin to fold longitudinally The orbicularis is attached to the 


tne lower ud. 

. . • • •' 5 ' Note the radiating lines from the outer canthus and 


I 


I 

I 





Fio. IV. These illustrations demonstrate the individual cheek variation of lines. These 
two general classifications present. One type is the uplifting line pattern (happy type) 
and the other is the downward type (sad type), 
a) U 18 noted alt lines sweep down. 


Analyses of the anatomical skin line structure of the different faces showed 
definite trends, at times similar, at other times at variance to Langers Lines. 
We found that the skin lines followed a definite pattern; being at right angles to 





Fig. V. Lines about the upper lip fall into two general classifications. The important 
thing to remember is that all lines diverge from the midline. 

a) The lines run divergent from the midline into the nasolabial fold. 

b) The lines follow the described pattern. It is interesting to note how often the line 
pattern merges with and even crosses the nasolabial folds. 


FOREHEAD 

The lines shown were in accordance tvith Langers. Thet-^ were horizontal, at 
right angles to the puU of the frontels. The midline area over the nose varied 
depending upon the superciliaiy corrugator in individuals which pulled horizon- 
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tally, bringing the eyebrows to the midlinc. The shin was therefore wrinkled 
vertically (fig. II). 



Fig. VI. The lower lip lines fall into two main classes 
.. ”• f —j - 1 . 1 . — 1 then obliquely. 

. ■ ■ •. Both groups aro about 


I • line clearage. Compare 

. ■ i ■ . . • • . . 3 to form a figure M. 

* EYELIDS 

The orbicularis oculi is a horizontal muscle held by bony attachments at the 
inner and outer canthus. The levator palpcbrae arises from the supraorbital 
fastened into the tarsal plates. Contraction of the levator pulled the lid up. 
Tlie orbicularis, held at two points horizontally, contracted to rai«e the lower lid 
and tightly shut the upper, forming horizontal lines against the resultant vertical 
pull. Langers Lines coincide with the anatomical muscle pull and wlh our face 
prints (fig. Ilia and b). Since the orbicularis formed a modified purse-stnng, the 
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lines of the lower lid tended to radiate from the lateral canthus, “Crows Feet” 
being formed by oblique lines radiating donm the cheek; while at the inner 
canthus the lines curved on to the side of the nose horizontally. 



Fig. VII. Preoperative photograph of a patient with squamous cell carcinoma of lower 
lip. Four years previously, patient had had a similar lesion on left side of lower lip which 
was removed by usual “V” incision. Since there w'as some palpable lymph nodes, patient 
had a bi-lateral upper neck lymph gland resection. Si.v months previous to this photo- 
graph, patient noticed a recurrence of pajiule on opposite side of lower lip which grew to the 
size of i cms. in diameter. Upon decision to remove another wedge portion of the lip, 
surgery was performed using the incision as shown in the photograph. These lines were 
mapped by making a facial print and then noting the lines which would leave the best cos- 
metic soar. 

a) demonstrates the lesion with the dotted lines of the projected incision. 

b) shows the former incision. 


MOUTH 

The orbicularis oris, running around the mouth circularly, has no direct bony 
attachment to any facial bone. When the obicularis contracts, it throws the 
skin into folds resembling a purse-string. The exact lines vaiy with individuals, 
the variance being produced by the attaching muscles to the obicularis. Two 
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general types of folds about the mouth are shoum in fig. IV. These lines are 
different from those described by Lunger and certaily should be studied before 
lip surgeo' is contemplated. 



Fia.VIII. r * ‘ io 

skin lines. Th« ■ > ' ' • •.•••• • 

thelowerlip. *. ; •' ■' ' ■ " 

in (b) the old scar made four years ago cutting across the skin hnes. 

THE CHEEKS AND NASOL.\Bl\L FOLDS 

The nasolabial folds are caused by fascial attachment of the skin to deep 
muscle structures which range from the malar prominence dotvTi to the orbicu- 
laris. In fig. II the muscles and tlieir directions are BhouTi- Again note the 
skin lines at right angles to muscle pull. Examination of fig. V shows the cheek 
lines of two different types: one curving up and out (Happy type) the other out 
anddown (Sad type). Faces usually fall into one or other general type. Within 
this classification lines can vary still further. The uidividual factor makes it 
imperative to study each case. 
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Fig. DC. Postoperative composite face print of the patient shown in figures VII and VIII. 
In (a) note scar cutting across the skin lines and in (b) note the minimal scarring of the 
incision which is curving to conform with skin lines. 


In midline, the skin is vertical. The lines radiate laterally from the midline of 
the lower lip, forming an archway over the mental protuberance and coming to 
meet horizontally under the chin. Study of fig. VI describes some variations. 


Here the platysma and neck muscles all tend to shorten and lengthen the neck, 
causing the neck skin to fold in horizontal directions as expected. 
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DISCUSSION 

The importance of skin lines has been emphasized for obtaining fine linear 
cars. Understandably, it has been pointed out that an elective incision in 
lirection wth the lines would heal wth little scar. Heretofore, the explanation 
\as two-fold: a scar parallel to the lines would be inconspicuous because it re- 
embled a line. The other explanation was the misunderstood thought that 
-angers Lines ran in the same direction as the muscles, avoiding pull on the 
\ound edges. The first explanation holds, but the second does not. Actually, 
he muscle pull tends to separate the wound edges, widening the scar. This 
act must be understood if cosmetic surgerj' is a prime factor. Since the pull of 
nuscle tends to widen the scars, is it advisable to make incisions in skin lines? 
rhe answer is yes, since having a scar simulating another skin line is of greater 
mportance that the effects of muscle pull. A scar against skin line.s stands out 
iromincntly. I^nowing the danger of muscle pull the surgeon can take measures 
0 overcome it by verj’ careful suturing and postoperative care. Briefly outlined, 
he important things to remember in obtaining a fine scar are: 

a) the suturing of all deep tissue in layers. 

b) placing superficial subcutaneous sutures to take all tension off skin edges. 

c) putting the finest sutures vcr>' closely together in the epidermis and removing 
hem no sooner than three days. Since active healing is first starting at that 
Imo, the wound edge should be held by collodion strips (fine mesh gauze fastened 
ly collodion across the wound edge). These strips should be applied and reap- 
plied for at least two weeks, preferably three. 

d) constant care to have anatomical parts at rest to avoid muscle pull. 

CONCLUSION 

1. The use of body and face prints have disclosed skin lines to be at right 
ingles to muscle pull, resembling an accordion. 

2. There is an individual variance of skin lines. They can be carefully ob- 
served by bunching the skin or better still by the simple apparatus used to make 
face prints. 

3. Since skin lines are at right angles to muscle pull, elective surgical incisions 
must be carefully sutured and extreme postoperalu'c care must bo executed if a 
cosmetic scar is desired. 

4. It is advisable to make incisions in direction with skin lines because such a 
scar would simulate a skin line. 

The concept of Lungers Lines as referable to its explanation, direction or 
anatomy is not accurate and should be discarded in light of this present work. 


THE SURGICAL TREATMENT OF RECURRENT CARCINOMA OF THE 
BREAST AND CHEST WALL 

KENNETH L. PICKRELL, M.D., JAMES W. KELLEY, M.D. and 
FRANCIS A. MARZONI, M.D. 

From, the Division of Plastic Surgery, Duke University School of Medicine and Duke 
Hospital, Durham, North Carolina 

Approximately fifty years ago Halsted (1) and Meyer (4) described the stand- 
ard procedure for radical mastectomy. While this operation is no longer the 
sole method of treating mammary cancer, for it is now frequently supplemented 
by irradiation, it is still the major means to combat the disease. This procedure 
accounts for the largest percentage of five-year survivals. The operation at- 
tempts to remove in one mass all of the structures which are liable to immediate 
invasion by the tumor. Because of the assumption that spread of the disease 
from its original focus proceeds by continuous permeation in all directions, a 
wide en bloc excision of the structures surrounding the primary tumor is at- 
tempted, and any separation or tearing of tissues within the operative field, 
which might result in structures invaded by the tumor being left behind, must 
be scrupulously avoided. Major factors influencing the probability of cure or 
recurrence are the localization and e.xtent of the original lesion and the type of 
incision and procedure employed in the initial operation for mastectomy. 

Numerous modifications of the original Halsted (2) operation have been made 
by different operators independently or inspired by Halsted’s work. Time and 
experience, however, have led the majority of surgeons to a fuller appreciation 
of Halsted’s (1-3) basic principles and methods. In using the elliptical incision 
which parallels the anterior axillary fold, the operator may follow either the Hal- 
sted or the Handley technique. That of Halsted, which frequently necessitates 
grafting, requires the removal of a wide margin of skin aroimd the growth. The 
Handley technique involves the removal of less skin, but more extensive under- 
mining of the flaps in order to secure primary closure. Stmvart (5) employs 
transverse elliptical incisions, which may permit the removal of large amounts 
of skin and primarj’- closure without grafting. 

Halsted’s original basis for the operation was empirical and antedated Hand- 
ley’s theory of lymphatic permeation by cancer cells. However, Halsted’s ex- 
perience with the localization of recurrences and metastatic foci following less 
extensive types of mastectomy is ample reason to attempt the widest possible 
excision. It is true that in some cases the extension of the cancer occurs by way 
of the blood stream and that tumor emboli may result in distant metastases even 
though microscopic examination of the specimen following radical mastectomy 
fails to show involvement of the axillarj-^ lymph nodes and neighboring tissues. 
Nevertheless, the operation originally conceived by Halsted and Meyer remains 
the standard procedure for radical mastectomy since it is based on sound surgical 

Presented at the Annual Meeting of The American Society of Plastic and Reconstructive 
Surgery, October 20-23, 1947, San Francisco, Calif. 
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and pathological principles and is applicable to the majority of cases in which 
clinical evidence fails to indicate that the disease has already passed beyond the 
scope of operability. The proximity of the cancer to vital structures and its 
extent at the lime of operation greatly influence the success of treatment. 

Gcschickter (G) found that the five-year survival rate by surgery in operable 
cancer approximates 70 per cent for cases without axillnr}' involvement, and 25 
per cent for cases with axillarj' metastases. The two groups are about equal in 
size. The combined curability averages about 47 per cent. Adair (7) found 
that the five-year sur\’ival rate following radical mastectomy in the operable 
group was 45 per cent and only 18 per cent in a similar group treated by irradia- 
tion alone. I^ewis and RienhofT (8) found that local recurrence takes place in 
approjumatcly 35 per cent of the cases subjected to radical mastectomy. Similar 
figures were reported by White (9). While the number of cases with recurrent 
nodules may possibly be diminished by a more rigid selection of patients for 
operation, the figure remains high (0). Even though one patient out of every 
three upon whom a radical mastectomy has been performed will return with a 
local recurrence, few operadoM have been described for ihe extirpation of these 
recxirrcnl lesions. Because of this fact the present study was undertaken. 

LOCAL RECURRENCE 

The distinction between recurrent and metastatic cancer is seemingly an ar- 
bitrary one. The recurrent lesions are those which appear in areas which are 
accessible to operation. The metastatic ones appear in distant regions or or- 
gans. It has been found (G) that recurrence is seen most frequently in the skin 
and subcutaneous tissues of the chest wall, then in the l3Tnph nodes of the axilla 
or supracla^^cu^a^ region on the affected side, and in the opposite breast, in this 
order of frequency. Nodules in the skin of the chest wall, in the parasternal 
region, are the most common type of skin recurrence following radical mastec- 
tomy. Other similar manifestations include recurrence in the scar, isolated 
nodules in the skin, multiple nodules of carcinoma cn cuirassc, and the carci- 
nomatous dermatitis referred to as inflammatorj’ or erysipeloid cancer (figs. 1, 
5, g; 9). 

The use of irradiation tlierapy to supplement surgical excision has prolonged 
the life of some patients with recurrent cancer of the breast or chest w’oll. Manj', 
however, do not receive the benefit of irradiation when the disease has reclined, 
and only rarely is the surgeon willing to make a second attempt to eradicate the 
disease. 

_ The criteria for inoperability should not influence the surgeon to c.xcludo opera- 
tion for palliative reasons, in cases in which irradiation is inadequate or contra- 
indicated; nor should it be assumed that all of these patients arc definitely 
incurable, as w-as the assumption in the cases hero proscntccl. 

present.ation of cases 

Ca«c /. Success/xil graft to the pericardium. A 44 year old white woman waa admitted 
to the Duke Hospital May 10, 1945. Ten years previously, a mass had developed in tlic 
left breast which was excised at another hospital. It promptly recurred and a radical 
inaatectomy was performed by a second surgeon. During the ensuing year, she received 
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intermittent irradiation therapy, following which she remained asymptomatic for 5 j ears 
when the lesion recurred in the chest wall. A biopsy was taken and histologic section^ dis- 
closed a recurrent medullary carcinoma.” The lesion was considered “inoperable” and 
palliative irradiation was instituted. The patient was given a total of 2100 roentgen units 
recurrence with the use of 200 kilovolts, 30 centimeters’ distance, 0 2 tin 
hi ter. 1 hree months later, this same area was given 2200 roentgen units with 200 kilovolts 
30 centimeters’ distance, 0,6 copper filter, with the lesion well shielded. The patient re- 
turned 12 months later with numerous areas of recurrence in the skin of the chest u all each 
of which was treated separately by superfieial v-ray therapy. She was also given 1200 



Fig. 1. Case 1. A. A large recurrent carcinoma of the chest wall following radical 
mastectomy and irradiation therapy. The patient could not tolerate additional irradia- 
tion. Her condition was thought to be inoperable. The lesion n as widely excised together 
with the underlying ribs and sternum. Split skin grafts were applied directly to the pen- 
cardium and chest wall. B. Position of graft covered pericardium in forced e.\piration 
C. Grafted pericardium is draw n inwmrd at beginning of inspiration. Photograplis B, C 
show pericardial graft about twenty months following operation. 


roentgen units as a sterilization dose. The lesions subsided, but when they recurred 1 year 
later, she could not tolerate any additional irradiation, whereupon she W'as admitted to the 
hospital for operation There was a large recurrent carcinoma of the left chest wall, with 
ulceration and secondary infection (fig. lA). An exposed rib could be seen at the base of 
the ulcer. The surrounding skin was thin and telangiectatic. Pam wms constant and 
intractable 

Operation. Excision of rceurrent carcinoma of the chest wall; application of split thickness 
skin grafts to pericardium and chest wall. On May 12, 1945, with the patient anesthetize 
with sodium pentothal and nitrous oxide, a closed system being used, the entire chest, ab- 
domen, and one thigh w ere prepared as a sterile field. The proposed area of excision was 
widely outlined by a toothpick moistened wath 5 per cent alcoholic solution of 
green. The medial incision extended along the right lateral border of the sternum ine 
Lperior limb followed the clavicle high into the axilla (fig. 2) , The inferior incision bega 
along the right costal margin and traversed the left costal margin. The lateral mcisio 
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followed the medial margin of the latissiinu<t dorsi The recurrent carcinoma and the soft 
tissues of the entire left chest ^all «erc removed cn bloc beginning at the pcripher\ The 
tumor had inaaded the underlj ing nbs, and parts of the sternum together with the third, 
fourth, fifth,sixth, and ecventli fibs acre resected and the pericardium wasexposed (0g 2) 
There ^^cre no aasible or palpable implants in the pericardium mediastinum or pleura 



Fig 2 Cast 1 The recurrent carcinoma n as rvidcU excised The tumor had invaded 
the underUing ribs, parts of the sternum together with the tlnrd, fourth fifth sixth, and 
seventh nos were resected The pericardium and left pleural cavitv were exposed 

Bj approximating the four corners, this massive operative defect was reduced to one 
whose dimensions were £1 inches in length and 8 inches in width (fig 4) It did not seem 
feasible to attempt to cover thO defect with a direct transfer flap from (he abdomen or back, 
nor to utilize the right breast, which was quite small There was no alternative other than 
to tack the pericardium to the intercostal muscles and sternum {fig 3), bj interrupted su 
turcs of white silk Although the heart was seemingly lifted forward bj this tacking pro 
cedure, there was no \ isihle interference with its function Two large hcavv split thick 
ness ekin grafts cut from the thigh were sutured to cover (he operative defect winch 
measured 8 inches wide (17 C cm ) and 0 inches long (lu 8 cm ) (fig 4) The suture ends 
were not cut so that thev could be tied over a bolus of cotton w a«ite to obtain pressure on 
the graft, directlj ov cr the perieardium Tlic operativ e area w as dresst d 10 daj s later at 




Fi< 3 . a . Case 1 . The pericardium was tacked to the intercostal muscles and fascia cover- 
ing the sternum, using interrupted sutures of white silk, so as to form a surface on which a 
waft could be placed. Although the heart was lifted forward by this tenting procedure, 
there was no visible interference with its function. 





ft ‘rtjJ.1 


Fig 4 Case 1 The large operative defect of the cheat wall was somewhat reduced in 
size by approximating the corners. Two heavy split thickness skin grafts cut from the 
thigh were used to cover the defect which measured 8 inches in width and 9 inches m length. 
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whicli time there "n as an almost complete “take” of the graft, except for a 1 centimeter area 
over a protruding portion of a resected nb \\hich did not completely heal for several weeks 
The patient was last seen approximately 20 months following the operation at which time 
the graft-covered pericardium appeared as shown in fig. lA, B. She did not wear a protec- 
tive support. The electrocardiogram was normal, and no murmurs were heard over the 
heart. There was no e\ idence of local recurrence or distant metastases 

The graft has remained soft and semitransparent. Cardiac contractions and pulsations 
are clearly visible. Forced expiration with increased intrapulmonary pressure causes the 
graft-cox-ered pericardium to bulge beyond the surrounding chest wall (fig. IB, 4). Wlien 



Fig. 7. Case S. In an attempt to eradicate completely the tumor, the right lateral half 
of the sternum, the third, fourth, fifth, sixth, and seventh ribs were resected. To mobilize 
the breast, a sw eeping incision w as made from the xiphoid to the axilla Care w as exercised 
to avoid injury to the blood supply of the breast. 

the patient decreases her intrapulmonary pressure, the graft-covered pericardium is drawn 
inward below the level of the chest wall (fig. 1C). Violent waves are seen when the patient 
coughs. 

So far as we are aware, tliis is the first time that a skin graft has been applied 
directly to the pericardium. 

Case 2. A 26 year old married colored woman was admitted to the General Surgical 
Service of the hospital November 19, 1946. About two and one-half months previously she 
first noted that the right breast w.as larger and firmer than the left. The increase in size 
progressed rapidly and occasioned some discomfort because of the added weight This was 
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relieved partially with a home-made support. She sought the advice of her local doctor 
who told her that she had a breast obscess and that immediate incision was necessary. This 
was performed without anesthesia two weeks prior to admission. No fluid was obtained 
immediately, although a thin discharge persisted for about one w’eek. Subjective chilly 
sensations hastened her admission. 

Physical examination disclosed a hcalthy-appcaring young colored woman whoso right 
breast was more than twice the size of the left (fig. 5A). Induration was extreme and 
diffuse; no individual masses could be felt. The skin covering was taut and shiny; the 



Fig. 8. Case S. To decrease the size of the operative defect the ribs were resected to 
the midaxillary line. This allowed the right lateral skin margin to approximate that of 
the transposed breast. After several sutures of braided silk were inserted at cardinal 
points, the subcutaneous tissues and skin were closed with interrupted sutures of silk. The 
chest was not drained. A split thickness skin graft, cut from the thigh, was used to resur- 
face the denuded ares of the left lower chest wall. 


nipple was inverted. The breast was not tender. Several enlarged nodes were present in 
the right axilla. Roentgenograms of the chest disclosed no abnormalities. 

A preoperative diagnosis of sarcoma of the breast was made by Dr. William Hollister, 
who performed a radical mastectomy on November 22, 1046. Pathologic studies disclosed 
the tumor to be a "sarcoma of the breast with invasion of the axillary lymph nodes." Dur- 
ing her convalescence, she was given 2000 roentgen units over the anterior axillarj’ and 
supraclavicular regions, and this same dosage was administered posteriorly using 200 kilo- 
volts, 50 centimeters’ distance, and a 1 nun. copper filter, as a palliative measure. All 
operative incisions healed per primara and she was discharged December 7, 1046. 

Six weeks later the patient returned complaining of pain in the sternum, where a recur- 
rent mass was located (fig. 6B). It was stony hard and fixed to the sternum and adjacent 
ribs. Roentgenograms of the chest, skull, vertabrac and pelvis disclosed no significant 
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abnormalities. Since sarcomas of the breast are radio-resistant (6), operation was decided 
upon. 

Operation. Excision recurrent sarcoma of chest wall; resection of sternum, second, third, 
fourth and fifth ribs. Transplantation of left breast to operative defect of right chest wall using 
inferior pedicle. Application split skin graft, thigh to left upper chest wall. With the patient 
anesthetized with sodium pentothal and supplemented with nitrous oxide and oxygen 
through a closed system, we circumscribed widely the recurrent sarcoma of the chest wall, 
and resected the sternum, second, third, fourth and fifth ribs. The entire mass was re- 
moved en bloc. There was, however, an extension of the tumor into the right upper lobe 
of the lung, and to remove it a small segment of this lobe was resected. To cover primarily 
this large operative defect, a crescent-shaped incision was made over the axillary extension 
of the left breast, and having elevated the organ with meticulous care to preserve its blood 
supply, it was transposed to the center and right side of the chest. Interrupted sutures of 
0000 silk were inserted into the subcutaneous tissues and skin. The chest was not drained. 
A split thickness skin graft cut from the thigh was used to cover the defect in the left upper 
chest wall. The breast-flap-graft and the free graft healed primarily and the patient was 
discharged on the thirteenth postoperative day, February 5, 1947 (fig. 5C, D) 

Pathologic studies disclosed the tumor to be the same fibrospindle-cell sarcoma which 
previouslj' had completely invaded the breast, and now had recurred in the sternum, ribs 
and lung. 


SARCOMA OF THE BRE/VST 

The total number of reported cases of sarcoma of the breast is small. It has 
been estimated (6) that carcinoma is several hundred times as frequent as sar- 
coma. If the epithelial and mesenchymal elements of the breast were equally 
susceptible to malignancy, sarcoma rather than carcinoma would be the most 
common malignant condition, particularlj”^ in women who have borne few or no 
children. This discrepancy suggests that the degree of specialization in the 
affected tissue rather than its amount is a determining factor in its susceptibility 
to malignancy. 

Clinical Features. The distinguishing clinical features of mammary fibro- 
spindle-cell sarcomas are the rapid growth, large size and firm consistency of the 
tumor (fig. 5A). While “involvement of the axillary nodes is usuallj'- absent,” 
(6) in the present case the axillary nodes were invaded. 

Pathology. Histologic sections reveal interlacing bands and whorls of fibro- 
spindle-cells. In other fields myxomatous degeneration is present, and pleo- 
morphic cells with bizarre nuclei are embedded in a loose, pale matrix. 

Treatment. The treatment is primarily surgical for these tumors are radio- 
resistant and irradiation, except in palliative form, is not recommended (6). 

Case S. A 50 year old white woman was admitted to the General Surgical Service Janu- 
ary 13, 1947 stating that following an accidental blow five months previously she had de- 
veloped a mass in the right breast (fig. GA). This began as a small non-tender mass, but as 
it increased in size it was associated with burning pain. Several days prior to admission, 
ulceration of the skin developed which was accompanied by a serosanguinous discharge. 
Physical examination revealed an ulcerated, discharging five centimeter mass located in the 
Ibwer central quadrant of the right breast. It was freely movable over the chest wall. Sev- 
eral enlarged nodes were present in the right axilla. Dr. Paul Schanher performed a radical 
mastectomy on January 20, 1947. A wide en bloc excision was performed and the resulting 
defect was covered with a split skin graft. Histologic studies showed a “medullary car- 
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cinoma of the breast with axillary metastases.” The patient was given 2000 roentgen units 
to the right upper anterior and posterior chest respectively during her convalescence. The 
incisions and graft healed primarily and she was discharged February 6, 1947 on her eight- 
eenth postoperative day. 

In less than six months, the patient relumed with an extensive recurrence in the sternum, 
ribs and graft site (fig. OB), which was demonstrated on roentgenograms Since the patient 
could not tolerate any additional irradiation, operation was decided upon. 

Operation. Excision recurrent carcinoma of chest U’all; resection of sternum, third, fourth, 
fifth, sixth, scfcnlh ribs. Transposttion of left breast to right chest wall defect AppUcalion 
of split graft to left lower chest wall. With the patient anesthetized with sodium pentothal 
and supplemented with nitrous oxide and oxygen through a closed system, an en masse re- 
section was performed in which the right lateral half of the sternum and the third to seventh 
ribs were removed (fig. 7). There were no implants in the axilla, pleura, mediastinum or 
lung. To cover this large cheat wall defect, a sweeping incision w’ss made below the nian\- 
mary fold (fig. 7) and the entire breast was mobilized being careful to avoid injury to the 
lateral thoracic artery, which as Maliniac (11) has shown carries about half of the blood sup- 



Fiq. 9. Case 4. A. Recurrent carcinoma of the skin, sternum, manubrium, and ribg fol- 
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ply to the breast. The left breast was then transposed on its superior pedicle to cover 
completely the right chest wall defect (figs. 6C, D, 8). So that closure could be effected 
without tension, it was ncccssarj* to resect the ribs to the mid-axillary line (fig 6C}. The 
lung was inflated and after anchoring the Hap at key points wth sutures of braided silk, 
the chest was closed without drainage using interrupted sutures of 0000 silk. A split graft, 
cut from the thigh, was then used to resurface the donor defect of the left low er chest. The 
silk suture ends were left long to tie over a bolus of machinist’s waste in order to immobilize 
the area and to exert constant pressure on the graft. 

The patient’s postoperative course was an uneventful one. The original dressing was 
removed in one week. The transposed breast flap and the free graft had "taken” com- 
plctely. 250 cubic centimeters of bloody fluid was aspirated from the right side of the 
chest at this time, and this was repealed every other day for one week, at which time no 
fluid could be obtained. The patient walked at the end of t«o weeks and was ready for 
discharge in three weeks (fig. 6C, D). ^ 

Although one cannot give any assurance that the carcinoma has been completely re- 
moved, nevertheless, the condition was not an inoperable one, and the operation must bo 
considered of value If life has been prolongwl and if she has been spared the pain and mlserj’ 
to which she was certainly predestined. 




Fig. 11. Case 4 . A direct transfer single pedicle flap from the right upper chest wall 
was transposed and sutured in position to cover the operative defect, two rows of inter- 
rupted silk sutures being used. By drawing the right breast upward, the donor area could 
be closed. 
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Ca»e4 A 45 j car old colored ^-oman was first admitted to the Duke Hospital January 9, 
1945 Five months previously, she noted a mass in the left breast winch continued to in 
crease progre88i\elj in size She had lost about 20 pounds m n eight. Only 2 scanty men- 
strual periods followed the birth of her last cluld 2 years previously. 



I . « S ■ ' ■ ■ 

■ . . ' . ■ years, her history of previous Opera- 


Physical examination shoned a hard, slightly tender, freely movable mass measuring 3 
by 5 centimeters located m the upper inner quadrant of the left breast Although several 
axillary' lymph nodes nere palpable, they xicre not interpreted as metastases She had 
hypertensive cardiovascular disease. The blood pressure n as 290 sj’stolic and 140 diastolic. 
A roentgenogram showed the heart to be moderately enlarged The aorta was tortuous. 
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There was a harsh blowing systolic murmur heard over the entire precordium. Serologic 
tests for syphilis were strongl 3 ’ positive. 

The general surgeons performed a radical mastectomy using a “wide en bloc e-xcision.” 
Since the skin flaps could be approximated, a skin graft was not used. Pathologic sections 
disclosed an “adenocarcinoma of the breast without axillary metastases.” During the 
convalescence, she received 2000 roentgen units of irradiation through two ports. 

She remained well for almost 1 year. Upon returning for a checkup examination on 
January 4, 1946, she was found to have a hard, fixed recurrent neoplastic mass in the skin 



Fig 13. Sketohtoillustrateresurfacingofchest wall using two flaps. Case 5. A. Delayed 
transfer single pedicle flap, left anterior chest wall. B. Dela 3 'ed single pedicle flap from 
right postero-lateral chest wall. C. Posterior flap transposed anteriorly to resurface right 
lower chest wall. D. Anterior flap transposed to resurface upper chest wall, following ex- 
cision of basal cell carcinoma. 


and sternum overlying the junctions of the second and third ribs on the left side (fig. 9A). 
A roentgenogram of the chest showed the “heart to be tremendously enlarged in its trans- 
verse diameter.” No destruction of the sternum or ribs was discernible. 

Operation. Excision recurrent carcinoma of sternum and ribs; application direct transfer 
flap from upper chest wall. On January 6, 1946, with the patient anesthetized with ether, 
a closed system being used, an incision was made to encircle widely the recurrent carcinoma. 
The medial parts of the second and third ribs, together with the left lateral margin of the 
sternum and manubrium were resected. The pleura was opened. The great vessels at 
the base of the heart appeared normal. No pleural implants could be felt. 

The remaining breast was thin and pendulous (fig. 9A) and could be readily mobilized 



SURGICAL TREATMENT OF RECURRENT CIRCINOMA 


109 


upward A direct trangfer single pedicle flap was measured and outlined with brilliant green 
(fig 10) It was then incised, transpoged and sutured to cover the operative defect two 
TOWS of interrupted sutures of silk being used The area from which the flap w as taken w as 
closed in a similar manner bj drawing the breast upward (fig U) Pathologic sections 
di«closcd a recurrent adenocarcinoma of the sternum end ribs All incisions healed per 
pnmam and the patient was discharged on the tenth postoperative daj (fig 9B) 

LOCAL SPREAD OP MAMMARY CANCER 

While a great deal has been written concerning regional and distant metastases 
from carcinoma of the breast, relativelj httle attention has been gnen to the 
factors which gotem local mvasion and recurrence of the growth And yet the 
control of the original or the recurrent lesion may thwart the de\clopment of 
regional extension or distant metastases Regardless of the of mammarj 
cancer, it first shows disruption of the basement membrane of the epithelial 
structures involved (6) The cancer cells thus gam access to the neighbonng 
lymphatic and tissue spaces and extend into the surroundmg stroma Smee 
the organ affected contributes new blood vessels and a growth of connective tis 
sue to the cancer, the malignant tumor may surround itself with a new and more 
extensive % asculnr bed or enclose itself in a dense wall of fibrous tissue When 
an extensive vasculanty is provoked hy this new cancerous growth, additional 
opportunities for its spread are provided Hence, it invades the surroundmg 
mammaiy tissue by 1) dissolving tlirough existing connective tissue membranes, 
2) extending along pre-existing lymphatics and tissue spaces, and 3) by penetrat 
mg newlj formed vascular spaces which appear m response to their growth 

The extent to which the cancer is dispersed m the breast is influenced by the 
age of the patient and the physiologic state of tho gland The amount of pro 
liferatmg material from which the cancer anses is greater and the degree of 
vasculanty in the surrounding tissue more marked m young individuals and dur 
mg pregnancy and lactation This may account for the more rapid spread of 
the disease m these patients (fig 5A) Conversely, the occlusion of vessels and 
tissue spaces which is found in the involuted breast of elderlj patients may ac 
count for the better prognosis of cancer in these individuals The rate, extent 
and manner in which the cancer is dispersed m the breast determines in a large 
measure the probability of local recurrence, regional spread, and distant metas 
tases Hence, these are most important factors in treatment and ultimate 
prognosis 

Local Extension and Regional Intaston The overlymg skm and underlying 
fascia as well as the regional lymph nodes are commonly mvolved m mamraarj 
cancer Handley (14) stressed the importance of the l 5 Tnphatics as a pathw ay 
of mvasion to the surrounding structures He demonstrated the frequoncj wath 
which, bj their process of repeated multiplication, cancer cells extended m a 
Ime along the lymphatics of the fascial planes Interruptions in this gradual 
spread or permeation were attributed to secondary fibrosis of the lymphatics 
following their permeation by cancer cells Handle}, however, minimized the 
importance of direct mvasion and also the importance of emboli of tumor cells 
which gamed access to the blood orljmiphatics Nevertheless, the extension of 
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cancer does occur by all three methods: direct invasion, by Ijunphatic permeation, 
and by transportation of cancer emboli (15). 

The Skin. The skin may be affected bj’’ mammary cancer in several ways. 
The attachment of Cooper’s ligaments, which pass from the mammaiy stroma 
to the skin, may be invaded so that shortening and pull on the overlying skin 
occur — dimpling. The expansion of the tumor may cause pressure changes in 
the skin, which becomes thin, shiny (fig. 5A), discolored, or ulcerated (fig. 12A). 
Invasion of the lymphatic plexus, which forms a network in the subcutaneous 
tissue, may cause blockage of one or more radicles producing edema and the 
characteristic orange peel appearance. When this is mdespread, the skin has the 
erysipeloid appearance seen in inflammatory cancer, or, the nests of cells causing 
the blockage may grow until one or more nodules are foimed as seen in carcinoma 
en cuirasse, 'where the entire chest may be studded with such masses. The re- 
moval of a maximum amount of skin in a circular area overlying the tumor, using 
the center of the tumor as the center for the circular skin incision, is one of the 
cardinal principles of Halsted’s radical mastectomy, and demonstrates the impor- 
tance he attached to the dangers of skin involvement. 

The Lymphatics. Handley (14) found that mammaiy cancer in most instances 
travels along the lymphatic vessels of the muscular aponeuroses extending over 
the pectoralis fascia, rather than invading the muscle fibers. The lymphatics of 
the breast have their origin about the ducts and acini, collecting upward toward 
the nipple to form the subareolar plexus, or toward the periphery to form the 
deep fascial plexus which extend to the axilla. From the axillary nodes the 
lymphatics follow the course of the axillary vein beneath the clavicle, some pass- 
ing by way of the supraclavicular nodes and others directly to the thoracic duct, 
and then into the superior vena cava. The relatively early extension of cancer 
cells along these pathway's to the regional lymph nodes is the basis for their re- 
moval by a careful axillary dissection. If these malignant cells gain entrance 
to the thoracic duct or vena cava, distant metastasis vail occupy the lungs and 
pleura, liver, bones, and the brain, in this order of frequency, and may involve 
any of the internal viscera. Distant metastasis usually occurs after invasion of 
the regional lymph nodes, but maj’’ occur wthout it. 

DISCUSSION 

It is generally agreed that radical mastectomy affords about 65 per cent of 5 
year survivals, when the cancer is confined to the breast, but there are only about 
20 per cent of such survivals when the disease has spread to the regional lymph 
nodes (6). Of all the operable cases who have had a radical mastectomy, about 
one third will return at some future time ivith a recurrent lesion (8), and this, 
whether or not they have received irradiation. In spite of this, few operations 
have been designed for the eradication of neoplastic processes recurring after 
removal of tumors of the breast and chest wall either by surgery or by irradiation. 
The use of irradiation therapy to supplement surgical excision has prolonged the 
life of some patients -mth recurrent cancer of the breast, but many do not receive 
the benefit of irradiation when the disease has recurred, and only rarely is the 
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surgeon u'iDing to make a second attempt to eradicate the disease. The statcv 
ments (6) that /‘recurrent or metastatic deposits of mammary cancer which mak^ 
their appearance followng radical mastectomy are manifestations of an incurably 
disease” and that ‘‘the disease cannot be eradicated in this stage by any of th^ 
therapeutic measures available at present” are, fortunately, no longer true. 
Any operation wliicU improves tlio effectiveness of surgery or irradiation or which 
prolongs life must be considered of value (10). 

The criteria for inoperability should not influence the surgeon to exclude opera^ 
tion for palliative reasons, in cases in which irradiation is inadequate or contra- 
indicated; nor should it be assumed that all of these patients are inoperable or 
incurable, as was the assumption with the patients which have been presented. 
On the other hand, however, extirpation of primarj’ or recurrent tumors should 
never be undertaken lightly, for one may have to remove a large portion of th^ 
chest wall (17-20). Watson and James (17) have advocated the use of fascia 
lata grafts to support the skin closure and to prevent pulmonary hemiatioa 
foIJom'ng resections of the chest wall. This additional support may be a valuable 
adjunct to the reconstructive and thoracic surgeon. 

Maier (21) has demonstrated beautifully the efficacy of using the opposite 
breast as a direct transfer flap to reconstruct post-irradiation defects of the tho- 
racic wall, 

Maliniac (1 1-13) has repeatedly stressed that one of tlie chief potential dangers 
in reconstructive surgery of the breast and che.st wall is interference with th?} 
blood supply. Successful plastic surgical reconstruction demands the formation 
of vascular flaps and pedicles, and unless these are prcser\‘ed, necrosis occurs and 
disaster will follow. Maliniac has found that the blood supply of the breast i^ 
provided by three main sources: the internal mammarj’, the lateral thoracic, and 
the intercostals. 

There arc some conditions of the breast and chest wall which may not respond 
well to ordinary procedures, but which can be greatly benefited by the applica- 
tion of the more specialized techniques developed in reconstructive surgery^ 
Some of these have been presented, 

CONCLUSIONS 

Few operations have been described for the extirpation of recurrent neoplastic 
lesions of the chest wall, even though approximately one patient out of every 
three upon whom a radical mastectomy has been performed will return with a 
local recurrence. 

Operative procedures have been designed and described for the extirpation of 
recurrent neoplastic lesions of the chest wall following radical mastectomy, 
These operations are also applicable to primary tumors. Direct transfer flap 
procedures utilizing superior, inferior, medial and lateral pedicles have been 
demonstrated. One case is presented in which n double flap was used. 

A free skin graft was used successfully to cover the pericardium follo^ving re- 
section of the chest wall. 
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CONSTRUCTION OF SiaN-TUBE ESOPHAGUS, FOLLOWING 
SURGICAL TREATMENT OF TRACHEOESOPHAGEAL 
FISTULA 

ROBERT H. mr, MJDm HERBERT R. HA^VTHORNE, M.D. 

AND JOSEPH A. RITTER, M D. 

Various procedures have been proposed for reconstruction of the esophagus 
fol!oT\ing resection for stricture due to caustic bums, malignant disease, or con- 
genital anomalies. 'Where the gap is sufliciently small, direct anastomosis of the 
free ends may be possible. In other coses, an epithelium lined tube of trans- 
planted tissue must be used to restore the continuity. This has been accom- 
plished intrathoracically by carrying a segment of jejunum or a tubed portion of 
the stomach up to meet the upper stump of the esophagus. Evtrathoracic meth- 
ods comprise the formation of an epithelium-lined tube beneath the skin of the 
anterior chest wall, connected above with the openmg in the neck of the upper 
stump of the esophagus and with the gastrostomy below. 

In 1917 Esser (2) made an anterior tlioracic esophagus by tunnelling beneath 
the skin of the chest and inserting a large rubber tube covered with Thiersch 
skin grafts. The rubber tube was withdra^^'n after several days, leaving the 
grafts to line the tunnel. The ends of this epithelial lined tube were later con- 
nected with the esophageal opening above and the stomach below. This method 
does not seem to have met with much favor, probably because of fear of later 
constriction. 

We refer here to some of tlic more recent methods that have been proposed. 
In 1942, Davis and Stafford (1) reported a case of stenosis of the esophagus 
follo^ving lye bums. After the preliminaiy operations of gastrostomy and 
formation of a fistula of the upper stump of the esophagus in the neck, the extra- 
thoracic esophagus was constructed by formation of a tube lined with inverted 
skin extending from the upper fistula down toward the gastrostomy opening, a 
tubed pedicle flap from the side of the body being used for covering. The lower 
end of this skin lined tube was later joined to the stomach by a segment of 
jejunum. 

Longmire and Ravitch (5) employed for the lining of the tube a loop of je- 
junum ultimately completely isolated from its mesenteric blood supply. In 
several stages with successive severance of the vessels supplying it, the segment 
of jejunum was implanted in the skin tube, so that it finally was completely cut 
off from its ori^al blood supply. The jejunum-lined skin tube was then 
transferred to the anterior chest to serve as a channel between the upper part of 
the esophagus and the stomach. One of the advantages claimed for jejunum as 
a lining for the tube is that peristalsis is present, thus aiding s^vaIIowing. An- 
other is the alleged difficulty of getting skin to heal irith gastric mucosa. 

From thd Pediatric and Surgical Services of the Graduate Hospital of the University of 
reruisylvanla. 

Presented before the Philadelphia Academy of Surgery, Januarj' 5, IWS. 
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Stevenson (6) reports reconstruction of the esophagus with a skin-lined tube in 
two cases following resection for carcinoma. According to Stevenson’s tech- 
nic the lining is made by inverting the skin of the chest wall between the upper 
and lower fistulae and closing the raw area thus produced by undercutting the 
edges and draiving them together. This method is time-saving, obviating the 
various stages of tube pedicle formation, and was successful in the cases reported, 
yet in other cases it might be difScult to effect a closure of the skin gap in this 
way vdthout causing undue pressure on the skin-lined tube beneath. Stevenson 
had no difficulty in obtaining union between the lower end of the skin tube and 
the gastric mucosa. 

Ladd (3) reports an extensive experience of 34 cases with esophageal atresia 
and tracheoesophageal fistula, with 11 still living after various operations. In 
two of these, direct anastomosis was possible. In two, the anterior thoracic 
esophagus was completed, in a tliird it was in process of construction. The re- 
maining six were all doing well and awaiting construction of an anterior thoracic 
esophagus. 

In a more recent paper, published in Januaiy, 1947, Ladd and Swenson (4) 
discuss the subject further. They recommend attempted direct anastomosis if 
the gap is not more than 2 cm. In the last 14 cases operated on for closure of 
the fistula there has been only one death. Five cases of construction of an 
anterior thoracic esophagus have been completed and 11 others are waiting for 
the procedure. The authors apparently prefer to use a loop of jejunum to con- 
nect the skin tube with the stomach. 

Attention is also called to a recent article by Hanrahan (7), in which he reports 
the use of a skin flap for both lining and covering of an esophageal tube to con- 
nect upper and lower fistulae 8 cm apart. 

In the case about to be reported, the technic described b 3 ’' Ladd was followed 
as closely as possible. 

G. K., a male infant was admitted to Graduate Hospital, Philadelphia, January 28, 1946, 
four days after birth. The delivery had been normal, full term, and birth weight was 7 
lbs. 9 oz. The baby seemed to have a great deal of mucus in the throat the first daj' after 
birth, and was unable to take nourishment. The second day, each time he was put to the 
breast he vomited. The third day the vomiting continued and seemed projectile in char- 
acter. The temperature was around 100°F. 

On admission to Graduate Hospital, the vomiting continued and 70 cc. of normal saline 
was given by clysis. The baby then weighed 5 lbs., was greatly dehydrated, very restless 
and held himself rigid. Physical examination of the head, fontanelles, ears, pharynx and 
heart showed nothing abnormal. A few coarse rales were heard in the lungs. No peristal- 
tic waves were evident in the abdomen. The main feature on examination was the ex- 
treme dehydration. 

In 24 hours the baby received 450 cc. of fluid, intravenously and by clj'sis, glucose in 
normal saline and plasma. Bronchoscopic aspiration brought out a moderate amount of 
material from the trachea and esophagus. 

X-ray examination at this time showed heart and mediastinum deflected to the right, 
with associated opacity in the right lower lung field, indicative of an atelectasis with emphy- 
sema of the left lung. The picture was also suggestive of an esophageal stenosis with a 
racheoesophageal fistula. 
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Jan 30, ’4C Operation by Dr Haw thornc, six da>s after birth Posterior approach to 
ight side of chest by resection of portions of 3rd, 4th and 5th ribs An esophageal pouch 
as found, ending at level of T4 A fistula between distal esophagus and right mam 
ronchus was ligated With ligation of a branch of the azygos vein readj access to this area 
as obtained (fig 1 ) The gap in the esophagus was too great for direct anastomosis The 
perative procedure was well tolerated, SO cc of blood and GO cc 5% glucose in water being 
dministcrcd dunng the course of the operation 







* s find the 
reflected 


Peb 1, MG The child now had a good color and dch>dration was largelj o\ercomc by 
Jailj multiple clyscs and intravenous plasma, saline and blood 
Feb 2, MO Gastrostomy bj Dr Hawthorne The gastric wall was tented around a 
large mushroom catheter so that the wall could be attached to the skin (fig 2) 

Feb 4, Mg Skimmed milk feeding started through the gastrostomy tube ^Vith the 
institution of gastrostomy feedings there was a very early and rapid improvement and as 
the frcqutnt aspirations of the pharynx were adequate and the lungs continued to clear it 
appeared advisable to wait a few days for the exteriorization of the proximal blind pouch of 
the esophagus 

Fob 8 M6 SIX day 8 after the gastrostomy the superior mediastinum w as entered through 

an incision along the lower anterior border of the left Bternomastoid muscle The blind 
end of the esophagus was freed with finger dissection and brought out on the chest wail 
through a tunnel under the skm It was not opened for two days in order to allow a proper 
scaling of the mediastinal structures (fig 2) 

following this operation, general improvement in the child's condition continued until 
on June 11, four months later, he w cighed 16 lbs 2 o* , and was considered sufficiently robust 
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for construction of the new esophagus to be started (fig. 3). There was a free flow of saliva 
from the esophageal fistula in the neck, and he was induced to take considerable quantities 
of water by month to keep up activity of the muscles of deglutition. 




Fig. 2. Gaeteostowt — SEC0^^> stjige pboceduiie. Ettebiorization of upfeb 

EVD or ESOFH-AGITS — ^ThIED STAGE PBOCEDCBE 



Fig. 3. Showing Esophage-al Fistula in Neck and Gastrostojit Below 


June 14, 1946, at months of age, the first of a series of operations was done by Dr. Ivy 
in construction of a sldn-hned tube to connect the esophageal fistula in the neck with the 
gastrostomj' opening. The various stages are shown as depicted in the diagrams. 

Fig. 4 shows operation done on June 14, 1946. Preparation of long tubed flap along right 
ride of body, to be used as covering of skinlined tube, to be made later down front of chest. 

Figs. 5 and 6 iUustrate operation done Sept. 20, ’46. Lower end of tube pedicle from side 
of body sutured just above fistula in neck in form of a hood. 




Fig, 4. Constructiom op Skin-Tcbb Esophagus, Step 1. A Thoraco- 
Abdominal Titbe is jiade on the Right Side op the Body 



liQ. 6. Step 2. The Lower End or the Tube is freed from the Chest 
Wale. A Triangular Flap is Turned Down froh the Area bight 
above the Esophagostomy Opening 
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Figs. 7, 8 and 9: Operation October 25, ’46. Formation of lining tube by turning skin 
over after making vertical parallel incisions down front of chest about two-thirds of the 
distance to the gastrostomy opening. The resulting raw surface was then covered by open- 
ing out the tubed pedicle from the side of the body. This resulted in the formation of a 



B. 


Fig. 6. Step 2, continued. A — ^The lower end of the tube is sutured to the triangular flap. 
B — The suturing is made in such a manner that the esophagostomy opening is left un- 
touched. 

skin-lined tube from the opening in the neck with its lower end about two-thirds the re- 
quired distance to the gastrostomy opening. 

Deo. 27, ’46, a similar tube pedicle was made low down on the left side, to be used to cover 
the continuation of the skin lining for the remainder of the tube (fig. lOA). 

Fig. lOB shows attachment of end of covering flap around gastrostom}- opening in same 
manner that end of flap from right side was attached around esophageal opening above. 
This operation was done March 14, ’47. 

On May 2, ’47, the construction of the lower part of the esophageal tube to the gastros- 




Fro 7. Step3 The uppercnd of the tubciadetftchedfrom the chest Tvall Twoparallcl 
incisions are made on the anterior chest wall, vcrticalh downward toward the gastrostomj 
opemne 
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(omj opening ^ as completed The lining viaa made by turning over a flap of skin from each 
side in the same manner as illustrated for making lining of upper part of esophageal tube 
Fig 11 illustrates completed esophageal tube and closure of gastrostomj opening 

Folloivingthe anastomosis of the loner end of tho skin tube nith the gastrostomy open 
mg, feeding by mouth -was begun the next day \Vbile some of the ingested fluid passed 
into the stomach, part of it nas retained in the skin tube and vomited This indicated an 
obstruction at the point of anastomosis To supplement feeding at this time on Ma\ U 
1947, Dr Hawthorne performed a jejunostomj 
May 20, *47, X ray studies shoned a constriction at the point n here the skin tube joined 
the stomach Feeding bj mouth and bj jejunostomy tube nas then continued until July 



Fio 11 Step 6 The loner half of the prcthoracic esophagus is constructed m the same 
tssm Steps 

11, 1947, when Dr I\ j reopened the skin flap to expose the narrow anastomosis of the skin 
tube with the stomach The opening In the gastric mucosa n as enlarged and sutured to the 
end of the skin tube in such a manner as to maintain the enlarged lumen right into the stom- 
wh Tlie covering flap n as sutured back in place Follomng this, a small externa! leakage 
persisted for a time, but finally closed and food from the mouth entered tho stomach without 
difficulty 

Sept 2,’47,\ raycxaminationshowcdthefollowmg Tho stoma between the prcthoracic 
esophagus and stomach seems to be of adequate caliber The prcthoracic esophagus itself 
is normal in configuration and there is no exidence at present of any foreign body Barium 
flowed from the esophagus into the stomach readily in all positions except the right lateral 
recumbent position where there is moderate regurgitation from the stomach back into tho 
esophagus The stomach fills normally and is normal in shape Peristalsis is not obsen ed 
on repeated examination However, the emptying time of the stomach is not abnormal 
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There is no evidence of gastric retention. Duodenum negative. The three or four inches 
of proximal jejunum Ijdng between the duodenum and the tip of the jejunostomy tube are 
sufficiently demonstrated to show that there is no obstruction or other abnormality. 



Fig. 12. Patient aftek completion of Skin-Lined Esophagus 



Fig. 13. Showing Patient being fed entikeit by Mouth 


At this time, there were recurrent episodes of apparently burning pain in the skin tube 
with regurgitation and vomiting of previously ingested food. On Sept. 11, ’47, a binder was 
placed over the lower end of the thoracic tube after each feeding. No more regurgitation 
and vomiting were noted after this pressure was applied. 
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On October 2, 1947, it uas considered safe to remove the jejunostomy tube the jejunos 
tomy closed eponlaneously in about a tveek, ind feeding entirely by mouth has proceeded 
since (fig 12) Weight at this time w as between 2-1 and 25 lbs The child n os taking prac 
tically a normal diet for one of hia age (fig 13) He was discharged from the hospital 
Noi ember 3, 1947 

The following IS n summarj of the dietary U'ted throughout 
Feb 3, '46 Formula via stomach tube 


Skimmed milk 

S oz 

Water 

8 oz 

Dextn Maltose 

IJ tablespoons 

) 4, '46 Formula 12 times 2 oz 

Skimmed milk 

12 oz 

^^ater 

12 oz 

Devtn Maltose 

4 tablespoons 

Cascc 

2 tablespoons 

Aaeorbic acid 

100 milligrams 

Oleopercomorpheum 

20 drops 

) 12, '46 Formula 12 times 2 oz 

Skimmed milk 

14 oz 

Water 

10 oz 

Cascc 

4 tablespoons 

Dextn Maltose 

4 tablespoons 

Ascorbic acid 

100 milligrams 

Oleopercomorpheum 

20 drops 

Lactic acid 

15 drops 

) 17 '46 Formula 8 times 3 oz 

whole milk 

IS oz 

Water 

0 uz 

Dextn Maltose 

4 tablespoons 

Multibcta 

15 drops 

Ascorbic acid 

100 milligrams 

Oleopercomorpheum 

20 drops 


Mar 4, '47 Formula changed to evaporated inilk 
12 noon p Broth thickened with vegetable puree 
3 pm Cereal gruel 5 oz , thickened with ground meat or liver 
May 7, '47 Fluids by mouth 

Maj 8, '47 Protolysate and skimmed milk, jnstcod of oapomted milk 
September 3, '47 Cereal, Junket, banani, puddings, Jcllo, formula — all by mouth 

CONCLUSION 

Many difficulties tsere encountered in (his case, demanding closest attention 
and cooperation of pedmtncians, nurses and surgeons Care of the skin to 
niininuze exconation at the gastrostomy opening, regulation of the diet, preven- 
tion of anemia, combating respiratory infections, and other factors all contrib- 
uted to the so-far succe‘5sful result The ultimate outcome is of coui^e unpre- 
dictable and can only be determined b> close follow up and future studies 

COMMENT Bl DR RITTFR 

Vanous tj^pes of esophageal atresia and fistula result from incomplete separa- 
tion of the early laryngo tracheal groo\e from the \cntral surface of the esoph- 
agus Approximately 75 per cent of the reported eases are of the type m which 
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the upper esophageal segment ends in a blind pouch and the lower segment 
commimicates vith the trachea or one of the primaiy bronchi. 

Esophageal atresia with or ivithout tracheoesophageal fistula is not infre- 
quently encountered in the newborn infant. It is a serious congenital anomaly 
and if left untreated is incompatible with life. Death may occasionally ensue 
from associated anomalies, but most often is due to starvation and complications 
arising from aspiration of overflow from the upper segement or regurgitation of 
gastric juices into the tracheobronchial tree from the lower segment. The 
hopelessness attending esophageal atresia prior to 1939 has been replaced by 
reports of many therapeutic surgical successes. Earlier diagnosis, new surgical 
technics and improved surgical judgment in selection of cases and type of opera- 
tion employed viU continue to decrease the 60 to 80% mortality rate. 

Early diagnosis can be made with comparative ease if the condition is kept in 
mind. Any newborn infant exhibiting excess saliva or mucus at birth should be 
suspected. This is especially true if episodes of regurgitation, possibly cough 
and cyanosis, occur before any feedings have been given to the infant. Affected 
infants are intolerant to even very small feedings which are promptly regurgi- 
tated, sometimes accompanied by cough and cyanosis. Abdominal distention 
is frequently seen because in most cases the lower segment communicates vuth the 
trachea or a bronchus. Due to aspiration pulmonary signs are usually present. 
The diagnosis can be readily verified by passing a small rubber catheter, under 
fluoroscopic guidance, into the esophagus to the level of the obstruction. Aero- 
esophagraphy or the installation of a few cubic centimeters of lipiodol are useful 
diagnostic aids. Barium should not be used as a contrast medium because as- 
piration may lead to severe pulmonaiy inflammation. 

Preoperative treatment may include postural drainage, continuous suction and 
bronchoscopic aspiration. Fluid and electrolyte balance should be maintained. 
Blood and plasma may be administered if necessaiy before, during and after 
operation. The use of antibiotics \vill depend upon pulmonary complications, 
condition at operation and postoperative complications. 

From a pediatrician’s viewpoint, the operation of choice, when possible, is 
primary anastomosis. The multiple-stage operation vdth or without a jejunal 
segment or a free jejunal transplant is a formidable amount of surgeiy and has 
psychological implications for the patient. The multiple-stage operations re- 
quire extensive hospitalization with exposure to infection and a tremendous 
utilization of hospital sendees. With all these facts in mind the possibility pre- 
sents itself of the advisabihty of performing a primaiy anastomosis with a tho- 
racic stomach when the segments cannot othemdse be approximated vdth safety. 
This operation has been attempted in infants by Singleton and might be con- 
sidered in suitable cases. 
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STEIN-ESTLANDER-ABBE OPERATION 

A Centenary in Plastic Surgery 

FOUL FOGH-ANDERSEN, M.D. 

Copenhagen, Denmark 

In Plastic and REcoNSTRuern^E Surgery, Vol. 2, No’. 4, Kazanjian has 
published an interesting article on “Estlander-Abbe Operation” in treating sec- 
ondary harelip-deformities and defects of the upper lip resulting from cancer. 
In this paper he gives a historical note from which it appears that Estlander in 
1877 was the first to shift a section of the upper lip to a defect of the lower lip 
utilizing the coronarj' arteries, and that Abbe in 1898 was the first to use a rotation 
flap from the lower lip to the retracted upper lip in harelip patients. 

Perhaps it would be of interest to supplement this historical note with the 
information that probably the first operation of this kind was performed long 
before Estlander’s time, as the Danish surgeon Professor Stein exactly 100 years 
ago, in 1848, published in Danish a “New Method of Cheiloplasty”, in which he 
used the principle of replacing a defect of the lower lip with a rotation flap from 
the upper lip. His patient was a 48-year-old sailor with an extensive cancer of 
the lower lip. Excision of the tumor left a big V-formed defect which was closed 
by means of a double rotation-plasty from the upper lip, as appears from the 
original illustrations, which I have subjoined. The two vermilion-border- 
pedicles, which divided the oral orifice into a median cleft and two vermilion- 
border-surrounded openings, were preser^'^ed for 3 weeks; then they were cut 
through and the definitive suturing took place. No complication arose, apart 
from negligible suppuration, and the cosmetic result was satisfactory. 

After this the method was used a few times by Danish surgeons, but it seems 
later to have fallen into oblivion, until the Finnish surgeon Estlander in 1865 
repaired his first case of defect of one lip (after typhoid gangrene) 'U'ith material 
from the other. He published his method in Geimanj’- in 1872 and in France in 
1877, and by this means it entered the world literature and the text books. By 
his teclmique the rotation flap consists of a single big wedge of lip substance, 
including if necessary a part of the cheek; and as the blood-supplying pedicle 
consists of the vermilion border at the angle of the mouth the permanent oral 
orifice is reshaped at once, and the operation is a as rule completed in one stage. 

As generally stated the American surgeon Abbe (1898) seems to have been the 
first to use the rotation flap principle to balance the lips in harelip patients ivith 
retracted upper lip and prominent lower lip. 

Since then a rotation flap from one lip to the other has been increasingly used, 
partty after removal of malignant tumors (Blair, Moore & Byars), partly in 
traumatic defects (Gillies’ fan flaps), and — in peace time — probably most often 
in secondary harelip deformities (Axhausen, Gillies & Kilner, Ragnell, Kazan- 
jian). It is a very useful and satisfactory operation, which seems however to be 
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performed b} some surgeons on rather wide indications It is certainly possible 
to attain a quite satisfactorj result without a rotation flap m a number of cases, 
especially those who^^e lower lip is not vcrv prominent, bj means of sufficient 
mobilization, the components of the lip being first split up after excision of the 
scar, and finally accurate suturing m layers 
In Denmark, where the surgical treatment of harelip and cleft palate is central 
ized through the State Institute for Defects of Speech to the Diakonissestiftel 



Pio I Illustratjons from Stem a Danish article m 1S48 Lipformalion (Chciloplast>), 
Performed after a New Method, by Prof Stem ’ 

sen’s Hospital in Copenhagen, the ‘ Stem Estlandcr Abbs procedure” has, during 
fecent jears, been utilized with \ery good results m a senes of selected cases of 
secondary liarclip deformities 


SUMMARY 

liie Danish surgeon Professor Stem was probably the first who performed an 
“Estlander Abbe operation ” lie published his msthoJ in Danish exactly 100 
years ago, m 18dS 
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RADICAL EXCISION AND SiaN GRAFTING OF LEG ULCERS 


DAVID TEPLITSICY, RI.D,, F.A C.S., RAYMOND N. SHAPIRO, M.D , D D S., 
AND GEORGE W, ROBERTSON, M.D. 

I BrooUf/n, N. 5'. 

Chronic and recurring leg ulcers can be a disabling complication of a variety 
of pathological processes. In the past five 3 'ears, the Plastic Surgerj" Service of 
Kings County Hospital has treated 33 chronic leg ulcers bj" the method which 
will be described in this paper. 

The etiology of these ulcers was as follows: 


Varicose veins . 21 

Compound fractures and/or oatcomychtia... 

Burns with unstable scar . . 3 

Sickle Cell Anemia . . ... 2 

Trophic (Nerve damage)... . 2 

Total , 33 


It should be emphasized that these lesions represent cases which did not re- 
spond to the usual methods of thcrapj'. The ulcers persisted despite local 
treatment with various substances, application of paste boots, and phj'siother- 
apy. Intensive surgical therapy had been employed for the underlying pathol- 
ogy, such as ligation and injection of varicose veins, and saucerization of the 
osteomyelitides. 

It should also be noted that all the lesions presented in this scries liad been 
present for long periods of time, the longest having been present for 52 years, 
the shortest 2 months, whereas the average length of persistence was 10 years. 

SELECTION OF CASES 

The careful selection and pre-operative management of the patients con- 
tributed materially to the success of the procedure. 

The arterial status in the affected leg was considered of prime importance. 
Determination of the adequacy of popliteal, posterior tibial and dorsalis pedis 
could be determined by palpation. In cases with faint or intermittent dorsalis 
pedis pulsation, oscillometry vv'as resorted to and onl}’' those patients with a 
minimum variation of 2 to 21 oscillations with the pressure cuiT over the ulcer 
area, were selected. In some cases intravenous fluorcscine dye studies were 
made but in our hands this method provided no additional information. 

The age of the patient, clironicity, and size of the ulcer and jts surrounding 
area of induration were factors which did not deter us in the emplojTnent of the 

the Plastic and Oral Surgery Service of Kings County Hospital, Brooklyn, New 
' ^^altcr A. Coakley, Director. 

I resented before tlie Clinical Congress of the Americon College of Surgeons, Neu York 
k-ity, September &-12, 1047. 
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procedure. The oldest patient was 75 3 'ears of age and the largest area which 
was excised on one leg was approximately 224 square inches. 

For evaluation of the patient’s general status, blood counts, serologjq plasma 
protein determinations, and urinah'ses were performed. Preoperative treat- 
ment consisted of high vitamin regime, split protein supplemental feedings, and 


TABLE 1 
Varicose vlcers 


CASE 

ace| 

DERA- ! 
TlOjr ; 

RESECnOK 

CRAFT 

SIZE OP 

CR.\rr 

DISCHAPGE 

OCCUPATION' 

DATE 

rOLLOW-UP COmtENT 



\r. 



sg" 





M. C. 

62 

12 

6-19-46 

6-2S-46 

64 

8- 7-46 

Laun- 

dress 

S-19-47 

At work. Excel- 
lent result 

M. D. 

To 

20 

6-20-45 

7- fr45 

32 

8~ 9^5 

House- 

wife 

S-lSHi7 

Keeps house. Ex- 
cellent result 

B. F. 

70 

5 

9-1S-46 

1 

10- 4-46 

j 

1 

64 

1 

1 

1 

( 

1 

11- 6-46 

i 

1 1 

Xone 

1 

S-1&-47 

Veins nevorobliter- 
ated. Margins 
ulcerated and 
required reexci- 
sion June 1947. 
Fair results 

J. G. 

i 55 

i 

7 

11-12-43! 

! 

:ll-2&-43' 

i 

64 

1 

12-2S-43 

i Cook and 
! maid 

8-18-47^ 

Working. Excel- 
lent result 

M. L. j 

52 

2 i 

1 

9— 0 — 

i ' 

t ! 

! i 

i 1 

1 9-21-45 

1 

1 

i 

1 1 
1 I 

1 1 

11- 5-45 

1 

i 

i 

1 

1 

. House- 
1 wife 

1 

1 

S-lS-47 

2 small areas of 
“no take” re- 
quired regraft- 
ing this 3'ear. 
Good result 

G. R. ! 

1 

1 67j 

i 1 

X 

« 

1 5-14-471 

' 

5-21— 171 

1 

32! 

6-14-47; 

1 

1 

Lab. 

1 worker 

8-26-47 

Excellent result 

J. R. 

o7j 

1 

jl2-lS-46|12-27-46; 

64 

1-21-47 

j Bus boy 

i 

6-21-47 

At work. Excel- 
lent result 

M. St.M. 

06 

27 j 

i 

1 

l-26-^4| 

1 

i 

! 

2-lS-44j 

1 i 

1 1 

1 

32 

3-21-44 

1 

! House- 
wife 

4- 4-47 

Eczema of leg in- 
cluding graft. 
Fair result 

M. W. 

63 

2 

7-27-45| 

S-22-45 

64 

9-19-45 

House- 

•wife 

8-19-47 

Docs housework. 
Excellent result 

T. S. 

53 

i 

1-11-47 

1-29-47 

12s 

3- 1-47 

Seaman 

8-19-47 

Working. Good 

result 


transfusions of whole bloods, hfo procedure was undertaken until plasma pro- 
tein and hemoglobin were at relativel 3 ’' normal levels. 

P.ATHOLOGY 

The local tissue pathologs' in long standing ulcers is the same regardless of 
original etiolog 3 ^. The ulcer itself shows a pale necrotic base and hard indurated 
margins. Long standing ulcere often penetrate to the deep fascia and sometimes 
cause periostitis of tibia or fibula. 

Indurated areas about the ulcer, and a hard indurated base indicate a barrier 
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of dense avascular scar tissue nhich interferes \nth the blood supply of the ulcer- 
ated area. 


TABLE 2 


Covipound fractures and chronic osUomyeUtfi 


CASE 

ACE 

DUEAtlOV 

mCEE 

EFSCC 

T10N 

I CBArr 

SIZE or 
CtAFT 

DISCRASCE 

ooccpahos 

DATE 

rotLOW-iT' couuevT 

A C. j 

42 

30 }T. 

3- 7-47| 

3-14-17| 

*9' 

32 j 

4-30-17 

Waitress | 

7-2M7 

Small area of 

i 

H K. 1 

5S 

7 mo 

5- 3-4J 

1 

32 

6-25-44 

House- 

6-19-47 

“no take” 
needs a 
graft Fair 
result 

Healed Does 

J.M, 

3S 

ly. 

5-2&-43 

1 

? 

9-25-43 

work 

Factory 


\sork Ex- 
cellent re- 
sult 

Amputation in 





6-2S-i3| 





1 1944 For 

osteo 


(Jnstable bum scar 


C StJ 

1 

3 mo 

6-13-47! 

7- 2-47 

j 32 

7-19-47 

Xone 

|8-30-47 

8-18-47I 

Healed ex- 

cellent re- 
sult 

w c. 

48 

5>r. 

4-U-47 

4-23-47 
6- 7-47 

102 

6-14-47 

None 


PopUtcal con- 
tracture 
cured Good 
result 


StcUe Cell Auemta ulcer 


W B 

1 

37 

10 yr. 

l9-2l-)5 

S)0-17-)5 

! 32 

11-26-46 

Pbotop- 

raplicr 

6-10-47 

1 Recurrence at 
margins of 
graft He- 
moglobin = 
7 gm 

n J 

20 

IJjr. 

G-13-45 

6-27-45 

32 

8-13-45 

None 

8-10-47 

Recurrence 


Trophic ulcer {Poliomyelitis) 


G.n. 


52 yr. 

'l-2(M3 


69 


House 


Amputation in 


G9j 


2- 3-13^ 


3-IO-43| 

work 


1914 Squa- 
mous cell 





1 






carcinoma 


Tlio pathologj' of the discolored indurated areas surrounding the ulcer mas 
found to be similar to that of the ulcer base. Changes included an obliterative 
endarteritis as well as chronic phlebitis in the vessels of the area, dense scar tissue 
formation and degrees of calcification in soft tissue and surface of bone. 
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OPERATIVE PROCEDURE 

The rationale of this procedure is the remov^al of all dense, avascular scar 
tissue from the base and periphery of the ulcer and the replacement of the defect 
fay split skin grafts. 

Since the extensive resection of scarred skin and fascia is often a shock pro- 
ducing procedure and the subsequent grafting of these areas is time consuming 
it has been found expedient to do the procedure in two stages. 



Fig. 1. Avascul.\.r Scar Tissue from the Base of a 5 Year Old Ulcer 



' Fig. 2. Endarteritis in the Base or a 1 Year Old Varicose Ulcer 

The first stage (Excision), may be done under any tJTe of anaesthesia except 
local infiltration which interferes with proper palpation. 

With the patient anaesthetized, prepared and draped, the extremity’’ and the 
operator’s gloved hand are moistened with saline or sterile water. Finger palpa- 
tion is gently done and any increase in resistance over that of normal skin and 
subcutaneous tissue is noted. The periphery of scarring is not considered to be 
reached until normal soft skin is palpated aroimd the entire area. 

Incision is made into normal skin completely — circumscribing the scarred 
area, and the incision carried donm through the deep fascia. The circumscribed 
area is excised by dissection in the deep fascial plane so that only normal well 
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vasculanzed tissue remains This often necessitates carrjmg the dissection 
down to muscle and e^ en periosteum or bone If the bone is sclerotic it is de- 
corticated at this stage until free blccdmg occurs After hemostasis is obtained 





Tiq 3a Vaeicose Uujer of 2 Ye^es Dckation 
F io 3b Extremitt Foilowinq Resection or Ulcer Base and Sueroundino Scar 
F ia 3c Extremitt 2 Months after Graftino 

the i\ound is dressed \\ith a 70% Cod Li\cr Oil Ointment nith moderate pres- 
sure, and a Plaster of Pans splint or cast is applied 
In this Bcncs a penod of 10 to 14 dajs was allowed beti\ceu operations for 
granulation tissue to form, follo\\ing -which the second stage (Skm Grafting)was 
performed 

In all cases, split sVin grafts for complete co\crage, \serc taken from appro- 
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priate areas by means of the Padgett Dermatome. These grafts were sutured 
into place with interrupted and continuous sutures of silk and dressed with 
Puracin ointment, pressui-e dressings and again a plaster of Paris splint or cast 
was applied. 



Fig. 4a. Vamcose Uicer of one Years Duration 
Fig. 4b. Extremitt Following Complete Excision of Scar 
Fig. 4c. Lesion Ten Days after Grafting 

DISCUSSION 

Excision and grafting of leg ulcers is not a particularly new procedure. Owens 
in 1937 recommended excision and split grafting. Rees and Slevin more re- 
cently have used excision and Reverdin grafts. Our emphasis in this paper has 
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been on complete and radical excision of all avascular tissue, be it skin, tssch., 
periosteum or bone and its subsequent complete coverage with split grafts. 

In several cases of varicose ulcers in ^\hich the venous pathology had not been 
adequately eradicated, margmal ulcers appeared and had to be treated exactly 



Fio 5a. Unstable Scar due to Burn Ulcer of 6 Years Duration 
Fro. 5b and c. JSxTREsfirr 6 Weeks after Graftino 192 so ins or Skis 

as the original In one case of ulcer due to osteomyelitis the recurrence of the 
osteomyelitis caused partial breakdown of the grafted area, while in both cases 
of Sickel Cell Ulcers, the underlying pathologj’ remained and ulcers recurred. 

Vitamin therapy, maintenance of Plasma protein and hemoglobin, and ob- 
servance of the basic tenets of skin graftbg, i e , clean woimds, adequate pres- 
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sure, and immobilization of the grafted parts, were factors which could not be 
overlooked if success were desired. 

CONCLUSION 

A method of treatment of chronic leg ulcers by radical excision and split skin 
grafting has been presented. This method has proved to be very effective in the 
correction of varicose ulcers and ulcers due to old burn scars. Success in the 
treatment of ulcers due to osteomyelitis of tibia or fibula is dependent upon the 
complete and permanent elimination of the underlying osteomyelitis. Success 
in the treatment of trophic ulcers is limited because of the persistence of the same 
factors which caused the ulcers originally. In Sickle Cell Anemia, the ulcers 
recur due to the inability to eliminate the pathology of the disease. 
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TEXDON TRANSFER TO RESTORE ABDUCTION OF THE INDEX 
FINGER USING THE EXTENSOR POLEICIS BREVIS 

JDWA^ M BRUIvER MD 
Dei Minna, /otro* 

The first dorsal interosseous muscle, sometimes called the “abductor indicis” 
IS the most important of the 6e\en interosseous muscles of the hand Loss of 
function of this muscle may result from local injurj , following ^shlch adduction 
defornutj of the inde\ finger ensues In ulnar nerve lesions there is often com 
plete atrophj of this mu«5clc, its position on the dorsum of the hand being repre 
sented by a deep hollou bctu cen the first and second metacarpals In such 
hands, there is marked ^\eakncss of pinch due to a lack of stabilizing action by 
the abductor of the index finger Although strong flexion of the thumb and 
forefinger are present, the latter is pushed bj the thumb into ulnar deviation 
at its proximal joint 

Bunnell, in his textbook “Suigery of the Hand,” 1ms described an operation 
to furnish abduction of the index finger utilizing the tendon of the extensor 
mdicis propnus, ■which is detached near its insertion, lengthened ^\lth a short 
tendon graft and inserted into the lateral tubercle on the radial side of the 
proximal phalanx of the index finger Graham has described a tendon transfer 
for the same purpose using the subhmis flexor tendon of the ring finger 

The purpose of this paper is to desenbe n method of tendon transfer employing 
the short extensor muscle of the thumb The advantages of this operation are 
that the short thumb oxtoii'jor muscle has a good dii-cction of pull, verj similar 
to that of the muscle it replaces, it is rcadilv available and its use does not 
result in serious functional loss to the thumb, pro\ idcd the long extensor muscle 
IS intact 

A short transverse incision is made over the dorsal suifacc of the metacarpo- 
phalangeal joint of the thumb The tendon of the short extensor is severed 
at its insertion into the ba«e of the proximal phalanx, taking care to preserve 
all possible length A second short incision is made over the proximal end of 
the “anatomical snuff box’ , avoiding injurj to the radial nerve The tendon 
IS freed and VMthdrawn to this point It is then rerouted subcutaneously 
under the tendon of the long extensor of the thumb, toward the insertion of the 
first dorsal interos*«eous muscle, over which a third short skin incision is made 
The surface of the tendon of the short extensor is roughened and it is then w ov en 
back and forth through the tendinous portion of the first dorsal interosseoug 
muscle near its insertion Fixation is obtained by means of a single pull out 
suture of No SI stainless steel wire (fig 1) An alternative to the above tech 
nique is to withdraw the short extensor tendon to the proximal end of its fibrous 
tunnel, thus gaming additional length 

, Presented at the meetmg of the Amcncan Society for Surgery of the Rand, Chicago, 
Januarj 1947 

• Formcrlj It Colonel, Medical Corps Armj of the United States 
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Following surgery, the hand and forearm are put up in an anterior molded 
plaster splint, with an extension of the plaster to hold the proximal joint of the 
index finger in slight abduction. Ph 5 ^siotherapy is started in three weeks Buth 
caution against strong ulnar flexion of the index finger until after sLx weeks. 

It is obvious that the proximal joint of the inde.x finger must have free lateral 
motion to obtain success. If the joint is stiff, capsulectomy may be necessaij", 
but even then a perfect result cannot be expected. Likewise, it is evident that 
the short extensor muscle of the thumb must be intact. A good preoperative 
test is to have the patient spread out his hand as if he were attempting to reach 



a “tenth” on the piano keyboard. This extreme abduction of the thumb demon- 
strates the strength of the muscle and the size of its tendon. 

Indications for this operation include cases of local injurj’’ to the first dorsal 
interosseous muscle, and ulnar ner\m lesions where motor recovery is doubtful. 
In the latter case, it may be combined with other procedures to restore frmction 
of other intrinsic muscles supplied by the ulnar nerve. These include the tendon 
loop and tendon T operations to restore adduction of the thumb, and the opera- 
tion to restore function of the interosseous muscles, using slips of the sublimis 
tendons as described by Buimell. 

Several such cases of tendon transfer, using the short thumb extensor, were 
done by the author at Army Hand Centers in 1946 (figs. 2, 3, & 4). The in- 
dication in all cases was atrophy of the first dorsal interosseous muscle from 



2 Case V H (McCornack Genera! Hospital) Ulnar nerve lesion in hypothenar 
Good abduction of index finger foUoaing tendon transfer of extensor pollicis brcxis 
(Post op photo) 


r* 



3 Case J B (McCornack General Hospital} Ulnar nerve lesion m forearm 
phot^) 0* the index finger restored by tendon transfer of extensor polhcis brevis (Post-op 
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ulnar nen’e injury. In each case, ulnar ner\’e suture or repair had been under- 
taken but motor recoverj’- -was considered unlikely because of the lapse of con- 
siderable time, wth consequent fibrosis of muscle tissue. Patients in this group 
were obsen'ed from two to three months folloT\-ing smgerj', and all obtained 
satisfactoi^’’ voluntary abduction of the index finger. 

To summarize, it maj' be said that three tendons are available to restore abduc- 
tion of the index finger: the extensor indicis proprius, the flavor digitorum sub- 
limis, and the extensor pollicis brevis. 



Fig. 4. Case .A. W. fWin. Beaumont General Hospital). Ulnar nerve lesion from bullet 
wound in hypothenar area, left hand (nerve to abductor digiti quinti spared). Post-opera- 
tive photo shows abduction restored to index finger follomng tendon transfer of extensor pol- 
licis brevis. Bunnell tendon T operation was also done. 

The e.vtensor indicis proprius has been recommended bj' Bunnell, in cases of 
local injurj' to the fimt doiBal interosseous muscle. The flexor sublimis of the 
ring finger has been advocated b}^ Graham, and is especiall3' useful for those 
cases where a muscle and tendon of considerable strength are needed to overcome 
ulnar deviation of the index finger due to scar contracture. 

The extensor pollicis brevis is suggested especially in ulnar nerve lesions 
where recovei^'^ is doubtful. Its use is not disabling, it has a favorable angle of 
pull, it is long enough to be used xvithout lengthening b3' graft, and it is strong 
enough to restore useful abduction of the index finger. The use of this tendon 
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transfer in combination with other tendon transfers to restore function of the 
intrinsic hand muscles is well worth while nnd when indicated, should be under- 
taken more frequently. 
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CAXCELLOUS BONE GRAFTS FOR RESTORATION 
OF NASAL CONTOUR 


BRUCE C. ^L\RTIN, M.D., Lt. Col., M.C., Inactive 

For some time we have used cancellous bone for reconstruction of nasal con- 
tour in cases where dehciencj' is rather marked and good support is needed, 
ilore recently we have extended its use to cases where the defects have been 
smaller. 

At the present time we are able to present a series of fifteen cases where defects 
are of multiple etiologj'. By far the greatest number have been the result of 
trauma, Avar injury or otherwise. Six of these cases were AA'ar injuries. Four 
of the six presented the problem of openings into the nasal chambers. One 
of these cases could be closed AA'ith local tissue while the remaining three required 
pedicle tissue. 

Of the remaining nine cases, seAmn AA-ere the result of chdlian type injuries; 
namety, automobile accidents, or Woaa's. On the tAVO remaining cases the 
history’ was rather A'ague as both occurred in childhood — one folloAA'ing an opera- 
tion. 

In this series of cases there Avere no failures. One case presented the picture 
of an acute fulminating infection which subsided promptly AAith drainage and 
chemotherapy. Surprisingly enough the graft surAuved. This patient had had 
two homologous cartilage grafts AA’ith failure several months before. In one 
case the strut portion of the graft became exposed thru the columellar incision. 
The exposed portion AA'as remoA-ed AA'ith a roungem: and the Avound secondarily 
closed AA'ith prompt healing. In one case autogenous cartilage had been placed 
in the nose fifteen j-ears before but had badly Avarped. It Avas remoA’ed and bone 
graft inserted at the same time. 


JIETHOD 

We haA’e used the midcolumella incision in most cases. In our opinion this 
method giA'es the best exposure of the dorsum of the nose and the nasal spine of 
the maxilla. We feel that if a strut is needed for support of the nasal tip it 
should be placed direct!}' against the nasal spine. This incision enables us to 
dissect an adequate pocket for the strut. In imdermining the dorsum of the 
nose we attempt to stay beneath the periosteum. An ihac crest is exposed and 
the cortical portion eleA'ated AA’ith a saiv. An appropriately sized block of can- 
cellous bone is remoA’ed and shaped. A grooA’e is placed in the posterior surface 
near the distal end of the graft which OA’erlies the dorsum of the nose. This 
graft is seated properly in the bed on the nasal bones. The tip of the graft is 
elevated to the desired height and the length of the strut necessary is estimated. 
The strut is then cut off and fitted into the grooA’e. The incision is closed and 
mattress sutures placed thru the columella and tied OA’er lead plates to relieve 
any tension. Immobilization is effected by light nasal packing and a nasal 
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splint foimed from lend plates. The grafts are usually secure in ten to fourteen 
days. 

We feel that cancellous bone grafts are superior to autogenous cartilage in the 
following respects. They are more easily secured. The site of the scar is well 
hidden — a definite factor in females. These grafts are readily shaped and show 
no tendency to buckle or warp. Thej* are more resistant to infection. This 



Fio. I. A (upper left) and B (upper right): Condition followed childhood injury and in- 
fection. C (loiser left) and D (lower iTght) After bone graft 

latter fact has been demonstrated repeatedly in grafts to the mandible, zygoma 
and orbit. Furthermore, these grafts vasculanze very readily. We have a 
series of biopsies from 25 days postopcratively up to eight months. The earliest 
biopsies show definite vascularization and decalcification along with laying 
doMTi of new bone. This process is rather marked even in this short period of 
time. After a period of about six months the outer surfaces of the graft have 
begun to assume a cortical appearance, both grossly and microscopically. We 
feel that this early vascularization is a great factor in the success of these grafts. 
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SUMMARY 

1. Fifteen consecutive cases of cancellous bone grafts to the nose have hi 
presented. The deformities have been results of -war injuries, civilian injur 
and infection. 

2. In one case in which two previous homologous cartilage grafts had fail 
there was acute infection. The bone graft survived. 

3. The writer feels that cancellous bone is superior to autogenous or hon 
ogous cartilage. 
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EARLY MAXILLO-FAGIAL SURGERY, WORLD WAR II 

MILTON S, TRAVIN, D.D.S. 

60 Court Siredt Suilt -(Oi, UrooUyn, £, Ntw York 

It has always been recognized that the success of traumatic surgery is in- 
luenced by the time that clopses from injury to operation. In an effort to carry 
?ufc this premise in combat, the United States Army Medical Department 
utilized mobile surgical teams to augment the medical installations The 
plan was designed so that mobile teams and their equipment might be scut from 
unit to unit to operate wherever casualties were the greatest. Almost from the 
moment of injury, the soldier received medical attention. Company Aid Men 
were constantly ready for immediate emergency care by controlling hemorrhage, 
applying splints, bandages, dressings, and administering sulfa and morpliine. 
These heroes, with no medical training other than that given by the Army, 
followed the line and vent beyond the Imc, always unarmed By their untinng 
Efforts under fire, the injured vere brought back for further treatment. But 
for the work of these Aid Men and the Battalion Surgeons immediately behind 
them, countless numbers of American soldiers might never have returned. 

At the Battalion Aid and Collecting Stations further emergency treatment was 
available. Bandages vcrc changed, splints adjusted, and more medication was 
given. Here also, the triage of tlie vounded was begun. At these points, 
information was available about the surgical specialty teams and where they 
were operating. Neuro-surgery and Orthopedic surgery cases were sent to the 
—Field or Evacuation Hospital because these installations had surgical teams 
equipped to handle such cases. Thoracic and Abdommal cases vcrc sent to the 

Field or Evacuation Hospital and so on. MaNillo-facial Plastic cases were 

triaged in the identical manner. 

These surgical teams belonged to no hospital. They comprised their o^vn 
unit although they vere never “at home.” In the United States Third Army 
such a unit vas the 4‘^ Auxiliary Surreal Group. Other similar groups func- 
tioned in Africa and Italy vith other American armies. All the surgical groups 
served to augment each other v hen required. The 4“* Auxiliary Surgical Group, 
as the other groups, was composed of 180 enlisted men, 78 nurses and 132 officers. 
The unit was set up in groups of teams and then broken doivn into individual 
teams approximately as follows: 


Orthopedic teams 

12 

Neurosurgery teams 

10 

Maxillo-facial plastic teams 

4 

General surgery teams 

20 

Thoracic surgery teams 

15 

Shock teams . , 

12 

Dental prosthetic teams 

3 

Total . . , 

. 70 
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Each team was provided with equipment, instruments, and an anesthesia kit. 
A team’s personnel usually comprised two medical corps men, two nurses and two 
officers as surgeons. Our team, like the other three maxillo-facial teams, was 
composed of a Major, M.C. as plastic surgeon and a Major, D.C. as oral surgeon, 
two nurses, two corps men and all the required equipment. 

From Normandy to Germany, teams were sent from one installation to another 
depending upon the need of that team’s type of surgery. Orders to move might 
come at any time, day or night, and then instruments and equipment were 
packed, tents were struck and the team moved on to a more forward installation. 
Each hospital had its own regulations and procedures but the new teams had to go 
to work without any time to “break-in” to the new routine. Supplies and mail 
had to come from the 4*'" Auxiliai^'^ Surgical Group Headquarters which might 
be 3 or 300 miles away. A team might be shifted several times before head- 
quarters could locate dhe “lost” team and mail was delayed man 3 ’- weeks. The 
fluidity of the tactical situation required extremely mobile surgical teams. “In 
the European and Mediterranean Theaters, hospitalization units of field hos- 
pitals, supplemented with auxiliary surgical teams, most frequently served this 
purpose (of bringing surgery up close to the line — author). In many cases, 
clearing companies and evacuation hospitals, augmented by surgical teams, 
performed front-line surgery. This new concept of bringing the surgeon to the 
seriously wounded soldier rather than the critically injured to the surgeon was 
responsible, more than any other factor, for the phenomenally low rate of death 
from injury in this war.”* 

Perhaps the only objection to this work was the inability to follow a case. 
After operation, only 3 or 4 days would be allowed for post-operative care and 
observation. Cases had to be evacuated soon after this for more definitive care. 
In addition, early evacuation was urgent to make room for other wounded. 
Thus, the short post-operative course sometimes resulted in an inaccurate 
impression about the prognosis of these injuries. The repair of a severe avulsion 
of the face was very dramatic. To a casual observer, if the operation was an 
improvement over the injury, the result was expected to be excellent especially 
when there was no information on the follow-up of these injuries. We never 
really knew how much tissue sloughed, how many sutures pulled out or how 
frequent was the incidence of infection. To us, post-operative complications 
were “unknown.” All our cases were “perfect." The real comment on first 
definitive surgery, must now come from those tireless surgeons in the plastic 
centers who operated repeatedly to obtain the results we hoped for in initial 
surgery. 

In the mechanism of war injuries, there are many influencing factors. The 
most important of these are the size, speed and motion of the missile in its 
flight. After entering a part, the variation in density of the structures traversed 
by the missile will also affect the injurJ^ The size of the missile will determine 
the size of the wound. The speed of the missile will determine the depth of the 
wound. The motion of the missile may be straight head-on like a rifle bullet 

‘ Bulletin, of U. S. Army Medical Department, Vol. VII. No. 6. June 1947. p. 541. 
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or it maj be ^e^ ol\ mg head o\ er heel& as a shell fragment The latter is ob 
iiouslj more destmctive Further, A\hen a missile encounters a part of greater 
density, such as bone, the impact results m an explosion From the center of 
this point, numbers of ne\s ‘missiles ’ (bone fragments missile fragments, 
teeth, filling material, etc ,) fly in all directions Each neu missile is no^^ a 
destructive force m itself The magntficaiion of the original explosion is tie 
mendous and its effect is readilj seen when one cncountere the small point of 
entiy and the large point of exit in these injuries 
For the type of anesthesia available, vve had intravenous Pentothal, Nitrous 
Oxide Oxygen Ether hy Endotracheal Intubation or Regional Block Almost 
all of our cases were operated on under Regional Block Intravenous Pentothal 
'‘ntailed certain senous drawbacks It is not an anesthetic but a barbiturate 
(hypnotic) admmistered in massive doses thereby being pu'ilied to anesthetic 
lev els where it becomes a severe respiratory depres&ant (The most successful 
use of Pentothal to dav ib in conjunction with Nitrous oxide Oxjgcn ) It was 
also found that under Pentothal, the laiyngeal reflexes were not obtunded In 
fact, thc> became hypersensitive to such an extent that the slightest droplet of 
mucus, blood or a small foreign bodj would set up a violent larjngoapasm whicli 
aould cause great concern Injured soldiers frequcntl> were helpless and exposed 
to the elements for long periods before being picked up, and upper respiratorj 
infections were common m the line The presence of a post nasal dnp alone 
ivould be sufficient to start a laryngospasm under Pentothal As far as Nitrous 
oxide Ox> gen Ether by Endotracheal Intubation was concerned, we foimd it 
icry difficult to induct a patient and at the same time prevent the aspiration of 
blood, mucus or foreign bodies prior to passing the tracheal tube In addition, 
these patients usually had a storm} post operative course with vomiting and 
distention to such a degree that a nurse was required for constant attention 
until complete reaction from the anesthetic "WTien wards were over filled, the 
core of post operatives could not be all that was desired because of the shortage 
of nurses and beds Consequent!} , Regional Block became the anesthesia of 
our choice almost from the very beginning Patients were operated upon on 
the flat operating table with routine cleansing and sterilization with paint, 
follow cd by sterile drapes Those w ho had any respiratory embarrassment w ere 
propped up in a serai sitting position for easier breathing Extra oral blocks 
of the V arious branches of the Fifth nerve and the Superficial Cervical plexus and 
its branches became the chief method of anesthesia in almost all of our ca«es 
The premedication consisted of Morphine gr } and Atropine gr mtravc 
nously about ten minutes before operation The post oper itive course was 
seldom of an} concern The normal laryngeal scnsitiv it} eliminated aspiration 
It was not necessary to perform a tracheotomy on any case either before, during, 
or after operation Cases were followed tloselj for the short time allowed and 
if the patient w as comfortable w ith no respiratory difficulties, he w as ev aciiated 
In all fairness, it is impossible to sa} that no tracheotomy was required after 
evacuation but we took great precautions to csvacuato onl} those who could 
travel m comfort 
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There have been many classifications of maxillo-facial injuries. We found 
that these cases fell into one of two general classes. Either sufiicient viable 
tissue was available for a closure with good cosmetic result or there was insuf- 



Fig. 1 “Gutter” Tvpe Wound which Severed the Superfioiad Temporal 

Vessels 



Fig. 2. Wound Closed with Rubber Drains at Each End 


ficient viable tissue and a skin to mucous membrane closme was required. "V^Tiile 
a skin to mucous membrane closure produces a very poor cosmetic result, at 
least the adjacent tissue is preserved for future use in plastic surgeiy procedures. 
If a large maxillo-facial injury is merely debrided and not closed, considerable 
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sloughing will follow so that the resultant defect becomes much larger than the 
original wound and the plastic procedure is much raoi-e difficult. 

Tlie following group of ca.ses demonstrates the type of injury in which euf- 



Fia. 3. Wound Involmno the Nosb, Upper Lir, Maxima, Nasal and Ooai/ 
Camties 



Fio 4 Closure wiTn Skin Sutures Mucous Mfmbranf Suturfs in the 
Nasal and Oral Cavities Vaseixne Gauzf. Packs in the Nasal 
Camtt 

ficient viable tissue was available for a direct closure after mminium debride- 
ment. Fig. 1, shows a gutter-type w ound of the Temporal area wluch required 
hgation of the Temporal vessels before surgery. After debridement, the closure 
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was completed and drains were inserted in the extremities of the \vound as in 
fig. 2. Fig. 3, shows an a\nilsion of the nose, maxilla and lip, involving the 
oral mucosa and the nasal cavity. Fig. 4, shows the closure with sutures in the 








Fig. 5. AvniiSioN of the Left Side of the Face. Note the Wound op 
Entrance in the Right Side of the Neck 




Fig. 6. Closure with Rubber Drains in Place 


nose to close the nasal mucosa and vaseline gauze as a nasal packing to reduce 
scar formation. Fig. 5, demonstrates a typical injury with the small entrance 
wound in the right side of the neck at the level of the Thyroid cartilage and the 
large exit wound in the left side of the face. The mandible was shattered and the 
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Extemnl Maxillarj" \ cs'tels had to be ligated Fig 6, sho\\s the repair Deep 
fascia sutures were placed to reduce the dead space and small skm sutures i\ere 
placed to close the defect Note the rubber drains for dependant di-amage 



Fig 7 Avulsion oi the I Err Side of the F^ce Notf the Wound of 
EsTlUNtL IS THE ItlGIIT Na80 LaBIAL FoLD 



Fio 8 Lateral \ibiv op the Wound oj Ekit 


Fig 7, ghons the small entrance Mound in the right nasolabial fold and the large 
exit wound m the left side of the face Fig 8 shoM s the extent of the av iilsion 
and a fragment of remaining mandible in the center of the w ound T, he mandible 
Mas fixed bj use of an arch wnre as in fig 9, and the -wounds were clo^^cd and 
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drained as in fig. 10. Pig. 11, shows an avulsion of the middle third of the face 
involving the maxilla and the nasal cavity. The breathing tube ivas fixed in 
place by the aid man at the time of injury to insure a patent airway during 



Fig 9 Ancu Bar Applied to Stabilize the Mandible 



Fig. 10 Wound of Exit Closed with Rubber Drains in Place 

transportation for surgery. Fig. 12, shows the repair and the packing in the 
nose. 

When there was actual loss of tissue, some defects could not always be closed 
by simply bringing together the skin edges unless the location of the wound 
permitted the use of relaxing contra-incision and/or sliding flaps. 'Where these 
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were not feasible, the only alternative ^\as a direct skin to mucous membrane 
closiirc ^\ith the utmost regard for the cosmetic result Unfortunately the 
cosmetic result in these cases wiis ^c^J' poor but the loss of tissue allowed no 



Fio. 11 A^^7LSlOK or TUB Middle Third of tiil Pacf Involving thf Nasal Cavitt, 
Maxilla and Hioiit ANTnost The Eulrofncy Breathivo Tube Was Insertld 
TO Avoid Respibatort Embarrassmevt while bbjno Transported for Sdrqert 



Fjo 12. Closure of Fascia and Skin Nasal Packing Inserted 


other choice in our hands. Should this not be done and the wound simply 
debrided and left open, then considerable slough follows and good tissue is lost, 
thus complicating the later repair. Fig 13, shows an oblique injury wth loss 
of full •thickness tissue. Fig. 14, shows the skin to mucous membrane closure. 
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Fig. 15, shows a large defect with loss of the sjTOphysis, half of the tongue and 
cheek tissue. By relaxation and rotation of the skin a closure was obtained as 



Fig. 13. Oblique Avulsion of the Pace Involving the Nose, Maxilla an 
Cheek with Full-Thickness Loss op Tissue 



Fig. 14. Oral and Nasal Mucosa Everted for a Skin to Mucous Membrane 

Closure 

in fig. 16. Fig. 17, shows a similar case of loss of substance. Fig. 18, shows the 
repair and the arch wdre attached for mandibular fixation. 

For immobilizing the mandible, multiple intra-maxillary ware loops and inter- 
maxillai^’' elastics for traction were used. Slices of the small-bore latex -rubber 
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tubing used in transfusions were used as elastics. As a precaution, all immobi- 
lized cases were provided with emergency np-cords These -were heavy black- 
silk suture material passed through each elastic and tied in long strands to hang 
out of the comer of the mouth In ease of vomiting during evacuation, the 



Fio IS Anterior View Demokstrates the Extent op the Wound 



Fio 16 Closure bt Rotation or the Skin 


patients uere instructed to pull the np-cords and thus qincWy remove all the 
elastics so as to open and empty the mouth 
Local-regional anesthesia was used in almost all cases Adequate anesthesia 
^as provided by extra-oral blocks of the branches of the Fifth Nerve and the 
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Superficial Cervical Plexus, using Procaine 2% mtli adrenaline — three drops 
to the ounce (1:150,000). Suture material was very fine black silk which was 
used for buried fascia sutures, ligation of vessels and skia closure. Buried silk 



Fig. 17 . Avulsion of the Lower Third of the Face Involving the Stmphysib 

AND THE Tongue 



Fig. 18 . Closure by Rotation of the Skin. Arch Bar Fixed to the Lower 
Teeth to Stabilize the Bodies of the Mandible 

sutures become encapsulated and need not be removed. Rubber tissue drains 
were placed for drainage and vaseline gauze was used for nasal packing. De- 
bridement was always conservative and the only bone which was removed was 
that which had no periosteal attachments. 
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MORTALITY 

Of a series of IICO cases, three cases expired. One case was fourth degree 
bums of the entire body. Another case had an associated fractured skull with 
extensive brain damage. Tlie third case an ived w ith a severed Common Carotid 
Artery and Internal Jugular Vein, and expired thirty-two hours after ligation 
The great vascularity of the area of mnxillo-facial injuries, the routine use of 
sulfa and Penicillin and the fortitude of the patients w'crc all significant factors 
Equally important w'as the aid and attention given by the over-worked nur«es 
who earned on their duties so wonderfullj'. In retrospect, the initial purpose of 
early definitive surgery was achieved. 
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A POINT-EYED SUTURE SET 


IVRIGHT MACMILLAN, M.D. 

4 Duryca Road, Upper Montclair, N. J. 

Needles with eyes in the points give the surgeon an advantage in placing 
certain sutures. The desire to meet this requirement is shown by the many 
point-eyed suture instruments which have been invented. A few of these are: 
the Reverdin needle, tonsil suture needles by Dupuy and Weiss, MacCuen and 
Smith, Goddard, Durham, and Hurd. The Blair-Brown fascia needle, and 
Mayo ligature carrier are answers to the same demand. 

Among the recent instruments to employ detachable needles are the Singer 
instrument described by Goodman in 1942*, and the Vim-Ogbum surgical 
stitcher. These instruments have not come into as wide use as the demand for 
point-eyed suturing warrants. They are well-known and available but relatively 
few surgeons use them. 

To meet the need for a point-eyed suturing instrument, and to avoid the 
objections which have limited the use of the recent inventions, a suture set was 
assembled which is inexpensive enough to warrant its purchase for even oc- 
casional use. It is extremely simple in operation, and is delicate enough to be 
used in suturing the eye, or for hare-lip and cleft palate work. It uses easily 
replaceable needles, and is adaptable to an unprecedented variety of situations. 

The outfit consists of two chuck handles, a sharp-pointed thumb forceps, and 
an assortment of point-eyed needles. The handles are about the size of a pencil 
and have the familiar chuck jaws, tightened by a screw collar. One has four 
parts and contains a reel of suture material in the shaft. The other handle has 
only two parts but has the same use as the other except that it has no self-con- 
tained suture supply. The needles have one eye near the point. 

In use the curved needles are threaded from the convex side, the short end of 
the suture being on the concave side. In making a simple interrupted stitch the 
needle is passed through the tissue to be united and slightly vithdrawm to make 
a slack in the short end of the suture. This is grasped with the thumb forceps 
or caught with a hook held in the other handle, the needle is withdrawn, and the 
suture tied and cut, or cut to be tied later. The needle is simply inserted and 
pulled out and never released. This is in contrast to the multiplicity of motion 
in conventional suturing, where the needle is pushed through the tissue, released, 
grasped at the fonvard end, released, and grasped again at the base. 

A mattress suture can be placed by passing the needle as for two stitches be- 
fore cutting the suture on the far side of the wound. Chain continuous sutures 
are easily made, after a little practice, by grasping the thread on top of the 
needle through a loop of the previous stitch. 

Presented before the American Society of Plastic and Reconstructive Surgery, October 
21, 1947. . , 

* Goodman, Henry I.; A New Surgical Suturing Instrument With a Continuously 
Threaded Needle. J. A. M. A. 120; 281-283 (Sept. 26) 1942. 
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The usefulness of the instniment is outstanding where many interrupted 
sutures are to be placed, as in a split, or full thickness skin graft, or a long skin 
incision. 




Fio. 1. PoiNT-KTED SuTunc Sbt 




Fig. 2. Some or the Useful Inserts for me Chuck Handle 
1. Ligature carrier. 2. Right and left palate or aeptum needles. 3. Septum needle. 
4. Needle for upper lateral nasal cartilages. 5. Transnxation needle 0. Drill. 7, 8^ 0, 
and 10. Skin needles. 11 and 12, Hooks 13. Tonsil, anterior ethmoid or sphenopalatine 
needle. 


In suturing the cornea, if fine suture material is used, the trauma from the 
doubled strand is much less than that caused by releasing and then grasping a 
needle lying in the tis.suc. It is difficult not to rock the needle and tear the tissue 
in releasing and grasping with the needle holder. In corneal operations it is 
adapted to the placing of a suture across the line of a proposed incision in order 
to make the realignment of the edges accurate. 
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In suturing a cleft palate or uvula the curved needle vdth its axis at right angles 
to the shaft avoids the difficulties of releasing and grasping a needle while working 
in a small space with fragile and mobile tissue. The point-eyed needle has an 
advantage in placing sutures in perforated metal ribbons used m palate repair. 

The repair of fractures of the facial bones by drilling and wiring is accom- 
plished by the use of a drill tip which fits the handle and quickly makes a hole in 
the bone bj’’ rotating with the wrist. The drill has a fan-tail tip vdth the two 
halves of the end meeting at a slight angle and beveled to sharpness on opposite 
sides. A wire can be drawn through the hole after engaging in a loop of thread 
placed through the hole by a straight point-eyed needle. 



Fig. 3. Handle Showing Enclosed Reel of Suture Material 


The long ligature carrier can be used in correcting the deformity from facial 
paralysis by transplanted fascial strips, or may be bent for passing a tape in 
cleft palate work or radical mastoidectomy. 

A stout full curved needle is used to pass a suture ligature under a bleeding 
vessel in the tonsillar fossa, or around the anterior ethmoid artery in external 
ethmoidectomy, or the sphenopalatine artery in injuries to that vessel. 

A straight needle is used in transfixing the nasal septum in rhinoplasty. The 
hooks are used as tissue holders or retractors, and also for engaging the loop of 
tliread to hold it as the needle is withdravm. 

The needles can be made with either round or cutting points and in various 
shapes and sizes. 

Experience with the instrument will show certain things about its use which 
will require some care and practice. In pulling the thread from the needle it is 
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necessary to see the strand, so in fine ■work a loupe and a pointed hook are useful. 
If the needle is withdrawn slightly a loop is formed in the suture be3’ond the skin 
which facilitates grasping it with a hook or forceps. It is necessary to know on 
which side of the needle the short end of the suture is so that the needle is not 
unthreaded. 

This is a small instrument, adapted to heavy or delicate work, simple to use, 
saves much time and makes possible the placing of sutures easily in locations 
liard to reach with conventional needles and needle holders. 



A MULTIPLE ICNIFE FOR DICING CARTILAGE 


■RTIIGHT MACMILLAN, M.D. 

4 Duryea Road, Upper Montclair, N. J. 

A tedious job in the past has been the preparing of finely cut cubes of cartilage 
for filling in bony defects or for making a pinna after the method of Peer'. The 
instmment here described was devdsed to save time and to make fragments of 
controlled and more uniform size. 

The knife illustrated consists of thin blades (double edged razor blades) em- 
bedded a millimeter apart and side by side in a plastic block, the blades project- 
ing a centimeter from the block, and having their edges in the same plane. 
Another arrangement consists of a metal plate or frame udth projecting lugs 
which fit into the holes and notches of single-edged razor blades which are re- 
tained in position by an opposing plate or frame and held by a clamp or nut. 
This permits renewing the blades, vai^dng their number, and spacing them ac- 
cording to the distance apart of the requirements. 



Fig. 1. Diagbam of Cartilage Knife 

The cartilage is cut by laying it on a solid surface and pressing the blades into 
it, almost through, then removing the knife. In large pieces more than one paral- 
lel cut can be made. The relative position of the knife and cartilage is then 
changed to make another cut at right angles to the first. The cartilage is then 
held vuth the edge perpendicular and a scalpel is used to shave across these cuts, 
making cubes. The remaining fragments can be further cut with the multiple 
knife so that none is wasted. 

Presented before the American Society of Plastic and Reconstructive Surgery October 
21, 1947. 

' Peer, Lyndon A. : Total Reconstruction of the Ear. Read before the Sixteenth Annual 
Meeting of the American Society of Plastic and Reconstructive Surgery at San Francisco, 
October 23, 1947. 
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This instrument, arranged witii two blades, is also useful for cutting ’strips of 
scalp to be grafted as eye brows and the mai^n of eyelids. 

The author suggests that this instrument be called the Peer Knife in honor 
of Dr. Lyndon A. Peer of Newark, who has done so much pioneer work on the 
behavior and use of transplanted cartilage,* and who is the originator of 
the use of diced cartilage as a hllmg and supporting material in plastic sur- 

gerjr.«.r 

* Peer, Lyndo" *• • p-/*- jjj Brow, Eye Socket, 

Skull and Nose. . *. .■* ’ • 

*Peer,Lyndoi ' ' . *• s* . . ' • ■Transplantation in Human 

Tissues. Arch. ('■ ' . • 

*Peer, Lyndo : *. : Arch, Otolaryngology, 42: 

?£!i_9nfi _p 

■ ■ • ■ ■ : the Gron'th of Young Human Car* 

. . ■ : I* • • . July. 3940. 

' i* *. dOtoIaryngology, 38; 156-165, Aug , 

1943. 

* Peer, Lvndon A. : Cartilage Grafting. The Surgical Clinics of North America, April, 

1944. New York Number. 



A NOTE ON THE USE OF GRATED CADAArER CARTILAGE 


J, PENN, J. JANKOWITZ and A. BEUWER 
South Africa 

For the last two years we have been using grated necro-cartilage as a contour 
former. It is yet too early to pass a correct assessment as to its value in Plastic 
Surgery, for even in the use of massive and diced necrocartilage opinions are 
divided and the grated method is merely a modification of the others. 

Grated cartilage has certain advantages over other forms in that it is very 
easy to apply and mould, withstands infection to an astonishing degree and 
gives a smooth contour with a good appearance of the overlying skin. It is 
particularly useful in filling up skull supra- and infra-orbital defects, saddle noses 
and retroposed chins. 

There is no doubt however that absorption of the cartilage occurs. Whether 
this is total in its final analysis is impossible to say at the moment, but although 



some cases require repeated applications to preserve height of contour others 
seem to preserve their shape for an indefinite period of time. Accurate micro- 
scopic observations on the fate of this form of implantation, which we have been 
unable to carry out, would undoubtedly shed light on this matter. 

As the technique of application may be of interest we append here the method 
utilized in building up a saddle nose: 

After removal of cartilage from the cadaver all perichondrium is removed and 
the cartilage is boiled and stored in merthiolate. It is then grated, utilizing the 
large mesh of an ordinary kitchen grater. The pulverized substance is then 
stored in httle bags — find 2 " x 2" gauze a convenient size — and placed again 
in fresh merthiolate solution. 

Immediately prior to use, the cartilage is packed into a glass cylinder, the lining 
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of •which has been lubricated -svith glycerine. During this process we usually add 
sulphonylamide powder to the cartilage. As shown in sketch (fig. 1) a glass rod 
fits into the cylinder and acts as a piston. This simple apparatus was made for 
us by Dr. Robert Ivy and has been found to be very' effective. 

The bed for the receipt of the cartilage is prepared. This must be carefully 
performed as the future shape depends on the amount and direction of under- 
mining carried out. The cartilage is now injected into position and packed do^\^l 
hard until tension causes blanching of the skin (fig. 2). The mass is moulded 



and sufficient of the excess squeezed out to ensure adequate blood supply to the 
overlying tissues. 

The incision is sutured. No splintage is necessary. 

"When large amounts of cartilage are used, such as on the skull, w’e usually 
insert a silk worm gut drain, for m these cases serum collection is common. 

Sotm oC <ivi'c lulecled but cartilage was not lost. It did., 

however, seem to increase the amount of fibrosis, and probably accelerated ab- 
sorption of the cartilage itself. 


BOOK REVIEWS 


Eab, Nose and Throat (by George D. Wolf, M.D., published bj’ J. B. Lippincott Com- 
pany) is a newcomer to the library of competent works on otolaryngology already in exist- 
ence. The subtitle of the book, reading simply, “Symptoms — ^Diagnosis — ^Treatment,” 
keynotes the logical approach as well as the orderly arrangement of information which the 
reader will find throughout the volvune. 

A word of introduction concerning the author may perhaps be of interest. Occupying 
as he does the chair of Assistant Clinical Professor of Otolaryngology at New York Medical 
College, Dr. Wolf is in a position to speak with some authority on the subject of his spe- 
cialty. 

In his preface, Dr. Wolf succinctly sums up both the raison d'Stre of his book, as well as 
the special type of reader toward whom he has slanted it. Here, he tells us, is a work 
planned to take a middle-of-the-road course. Not too factually skeletal for the beginner, 
nor yet too crammed with medical minutiae of interest to the specialist alone, this is a 
manuscript addressed to the student, the teacher, and the practitioner who wishes a more 
extensive knowledge of otolaryngology. 

Throughout, Dr. Wolf affirms his belief that greatest stress must be placed upon the pa- 
tient’s symptoms, rather than upon the disease itself, if correct diagnosis and cure are to 
ensue. Accordingly, in the many problems he discusses, his presentation of facts follows 
a consistent pattern of etiology, symptomatology, diagnosis, prognosis, and treatment. 

Of particular concern to plastic surgeons is Part Four of the book, which is titled “Facial 
Malformations’’ and is somewhat of a departure in form from the remainder of the work. 
Here Dr. Wolf reviews the history of reconstructive surgery from its earliest beginning, as 
far back as two thousand years ago, up until today. He analyzes, in addition, the most 
commonly encountered facial disfigurements and effective operative procedures for their 
correction. 

All in all. Dr. Wolf has produced a book of considerable merit. For some practitioners 
it may serve as a concise, “what-to-do-about-it” clinic manual, while for others it may be a 
satisfactorily inclusive reference work on diseases and deformities of the ear, nose, and 
throat. The writer’s direct prose style, enriched with many explanatory illustrations, 
keeps author and reader traveling on the same track throughout. — Reviewed by Clarence 
R. Straatsma, M.D. 

Rhinoplasty and Restoration of Facial Contour, published late in 1947 by F. A. 
Davis Compan3', comes from the pen of Jacques W. Maliniac, M.D., as a serious new mono- 
graph written bj' a specialist for the specialist. The subtitle of the book, “With Special 
Reference to Trauma,’’ gives the reader an advance and correct inkling of the particular 
aspect of the plastic picture which the author will discuss. 

Dr. Maliniac premises his book on the sound opinion that in the literature of reconstruc- 
tive surgery too little attention has been focused upon the accidental and surgical traumas, 
legion in number, which directly or indirectly produce most of the external deformities en- 
countered by the rhinoplastic surgeon. Concomitantlj'', he believes, the pathological 
anatomy involved in such traumas has been slighted, to an extent that some reparative 
surgeons fall far short in these cases of achieving the optimal cosmetic result possible. 

Pursuing this line of thought, the author has made his book a knowledgeable discourse 
on nasal injuries. He scores the point that the unrecognized fracture can rightly be charged 
with causing much of the endonasal and external malformation which calls forth the skill 
of the reconstructive surgeon. Too, he excoriates the wait-and-see or, worse still, wait- 
until-adolescence-before-repair policj- of some practitioners and even some plastic men in 
dealing with known nasal fractures. 
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Few, if any, surgeons would challenge the statement that the nose is target for more of 
‘‘the slings and arrorss of outrageous fortune” than any other part of the human body It 
18 not surprising, therefore, that Dr Malmiae has devoted the major part of his monograph 
to the nose He covers in satisfactory detail its anatomy, diagnosis of fractures, funda 
mental techniques in the treatment of nasal injuries, skin grafts and flaps, repair of septal 
malformation, depressed deformities, nasal asymmetries, and nasal loss Sections dealing 
with associated contour deformities and X ray diagnosis conclude the \sork 

This 18 a book written not for the student or the general practitioner, but for the plastic 
surgeon of considerable experience In bis own words, the author has chosen to be selec 
tive, rather than all inclusive, in the material he presents He has elected to avoid re state 
ment and to stress techniques which have been screened in the light of his own knowledge 
Dr Maliniac’s text is the more lucid for being enriched with over two hundred photo 
graphs and illustrations It is, moreover, dignified by a typeface— clearly readable, large, 
and unornate— that is in itself an invitation to the reader — Reviewed by Clarence R 
Straatsma, M JD 

Reconstructive and Reparative Soroert, by Hans May, M D (published by P A 
Davis Company) is one of the most intelligent contributions to the written word on plastic 
surgery to come from the presses in some time Ambitious in scope and minute m clinical 
detail, this volume, m effect provides the reader with an amphitheater seat in the operating 
room where he may witness approved techniques for performing almost every type of opera 
tion known to reconstructive surgery, with all its many specialties within the specialty 
So distinguished a surgeon as Dr May requires little or no introduction to his colleagues 
m the plastic field However, the surgeon m general practice may find it interesting to 
learn that this book is the fruit of many years of Dr May’s own skjll and experience, not 
only in the United States but in Germany as well, where be formerly trained with Dr Erich 
Lexer It is, furthermore, his evaluation of the most dependable plastic procedures of 
several other surgeons, both American and foreign, as attested to by his copious bibliog 
raphy 

Two well known medical men, Dr David M Davis and Dr Coverley Smith, have added 
their authority to the work as contributing writers Dr Robert H Ivy and CoIonelJames 
Barrett Brown, together with other illustnous names too numerous to note, have previewed 
before publication sections of the text dealing with their various specialties Rounding 
out the volume there is a wealth of splendid illustrations, including drawings by Mr and 
Mrs William B McNett (many sketched on the scene at the operating table) and photo 
graphs by Mr E Richard Dcats 

Dr May has built bis book around a broad framework of five major divisions, each pre 
senting in meticulous detail some aspect of the plastic picture with its multitudinous prob 
Icms Division One takes up general technique, such as grafting of tissue, transplsntation 
of flaps, treatment of bums, wounds, and scars Subsequently, Divisions Two to Pour 
discuss, rc8pectivel> , reparative methods as applied to the head and neck, the trunk, and 
the extremities Division Five contains numerous photographic case histones illustrating 
reconstructive procedures previously described 

To give the prospective reader an accurate cnli^ue of this book, 1 cannot emphasise too 
strongly the point which the author himself stresses in his preface It is a manuscript 
planned primarily to acquaint the general surgeon more fully with the reconstructive spe 
cialtiea, and secondarily to demonstrate the applicability and the carry-over of sound 
reparative techniques from one BpcciaU> to another Hence, highly specialized plastic 
surgeons who practise within a narrow compass may find cause to challenge some of Dr 
May’s material where it impinges upon their particular sphere of knowledge 

Perhaps I can best amplifv this thought by citing Division Five on “Illustrative Cases ” 
In pages 756 through 769 Dr May has shown before and after photographic examples of 
several tjpes of nasal plastic operations In the mam I consider these to be incomplete 
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repairs from the standpoint of the maximal cosmetic result which one might hope to achieve. 
Further, pursuing the same subject, I might chalk up some points of disagreement, gleaned 
from my own experience, with the reconstructive methods advanced by Dr. May in Division 
Two, Chapter Nine, for the nose and intranasal regions. Yet, simultaneously, I must agree 
with the author that these same techniques are essentially sound for the general surgeon or 
for the plastic man who has not yet crystallized his own preferred procedures. 

Viewed as a whole. Dr. May’s book is a most serious and competent study, dateline 1947, 
of the highly diversified field of plastic surgery. Both general and plastic surgeon will find 
in this work much to recommend it as an authoritative reference on today's most effective 
reconstructive and reparative techniques. — Reviewed by Clarence R. Straatsma, M.D. 
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Meyer, F L , Hirshfeld, J W . and Abbott, 
W,E Metabolic Alterations Following 
Thermal Bums VII Effect of Force- 
Feeding, Methionine, and Testosterone 
Propionate on Nitrogen Balance in Ex- 
perimental Bums J CUn JmesUga 
tionSe 796, July, 1W7 
In the investigation of metabolic altera 
tiona following thermal bums presented by 
Meyer and his associates, 8 female dogs were 
first studied as to their normal nitrogen 
balance These animals were subsequently 
divided into pairs, and each pair vas sub 
jected to one of four methods of preventing 
post bum negative nitrogen balance The 
fourexpenments included (1) forced feeding 
With triple control protein intake and twice 
the control caloric intake , (2) forced feeding 
with triple control protein intake but similar 


caloric intake, (3) control diet and daily in 
jectioDs of testosterone propionate, and (4) 
control diet and daily methionine dosage 
Forced feeding produced improved mtrogen 
balance but was poorly tolerated Methio 
Dine did not appear to affect the nitrogen 
balance, while testosterone propionate 
appeared to reduce the nitrogen loss sig 
Dificantly 

The authors suggest that to the clinical 


and include 200 grams of protein 

Flynn, J Edward, Lt Col Burned and 
Traumatic Hands Arch Surg 64 249, 
Mar 1947 

A complete plan for the management of all 
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types of thermal and traumatic injuries of 
the hands is presented by Flynn. The 
latter half of the article is devoted to other 
forms of hand trauma. The presentation 
reveals wide experience and careful atten- 
tion to details. 

Editorial Comment: Much of the pains- 
takinE and perfunctory collaborated work 
could be eliminated to afford a more concise 
and practical plan both for military and gen- 
eral civilian usage. The essential features 
for caution and emphasis are well selected 
by Flynn. His suggestions concerning the 
management of third degree burns before 
grafting, and the length of time before graft- 
ing might well be revised, and permit a more 
rapid covering and early function of the 
denuded part. 

Stewart, O. W., and Botterell, E. H.: 
Cranio-Facial-Orbital Wounds Involv- 
ing Paranasal Sinuses: Primary Defin- 
itive Surgical Treatment. From the 
Neurosurgical Service of the Basing- 
stoke Neurological and Plastic Surgery 
Hospital, R.C.A,M.C. Bril. J. Surg., 
War Surgery Supplement No. 1. 
Wounds of the Head. 

The purpose of this article b 3 ' Stewart 
and Botterell is to emphasize the desirability 
of primary definitive surgical treatment in 
cranio-facial-orbital wounds, due to high-ve- 
locity missiles-wounds which involve the para- 
nasal sinuses. The authors quote Schorstein 
as advocating, as the procedure of choice, 
the primary repair of the dura by fascial 
grafting, laying open the sinuses and remov- 
ing the mucous membrane. It is the belief 
of the authors that surgical treatment should 
be carried out completely and finally at the 
first operation, as early as possible after 
wounding. 

Their treatment consists of : 

(1) Radical ddbridement of cranial and 
cerebral wounds. 

(2) Ddbridement of damaged paranasal 
sinuses, with the establishment of adequate 
drainage through the no^e. 

(3) Sealing of the subdural and sub- 
arachnoid spaces. 

(4) Closure of the scalp without tension 
and without drainage, by use of large scalp 


flaps with free skin grafts applied to a 
secondary defect where necessary. 

The application of a split-thickness skin 
graft to close the primary scalp defect follow- 
ing debridement of a cranio-facial-orbital 
wound is not advocated. To achieve closure 
when there has been extensive tissue loss, 
the procedure of choice is the rotation scalp 
flap of the single or double “S”,type. Tri- 
radiate incisions are undesirable, for the 
maximum tension on the suture lines is 
situated over the center of the cranial defect. 
In dealing with scalp defects over the fore= 
head, Stewart and Botterell continue, ir- 
regularities of the hair-line must be ac- 
cepted where a large single flap is used. 
The secondary defect may be packed and 
dealt with later or a split-thickness skin graft 
applied at once . 

Sepsis and Mortality: Complete primary 
closure of the scalp was carried out in 20 of a 
group of 25 patients receiving primary surgi- 
cal treatment by the authors; three died. 
In one case, the patient, already grossly in- 
fected before operation, developed post- 
operative sepsis and died. One of the pa- 
tients in whom the wound was packed open 
because of gross infection, developed menin- 
gitis and died. A third patient, a prisoner- 
of-war, with advanced pulmonary tuber- 
culosis, died as anesthesia was being induced. 

Rhinorrhea and Pneumocranium: Neither 
persisting rhinorrhea nor pneumooranium 
was observed by the authors in the weeks 
following operation. 

Late Results: Fourteen of the patients 
were Canadians, as were all the patients in 
the cases "followed up.” One of these died 
from infection. In the 13 survivors who 
have been followed up for 18 to 22 months, 
there has been no deep intracranial infec- 
tion, no rhinorrhea and no pneumocranium. 

Conclusions: (1) These wounds should be 
operated upon once, and completely, as soon 
after injury as circumstances permit. (2) 
In the majority of patients treated with full 
chemotherapy, complications resulting from 
incomplete operation outweigh in signifi- 
cance the dangers of delaying surgical treat- 
ment for 3 days or perhaps longer. 

Kazanjian, V. H., and Webster, R. C.: 

Treatment of Extensive Losses of the 
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Scalp Platt <t Reconatrvct Surg 1 
S60, Nov 1946 

In the treatment of extensive losses of the 
scalp Kazanjian and Webster state that they 
have had greater success with thick split 
grafts applied as soon as possible than any 
other t>’pe of graft provided the penoatcum 
IS present However, if the periosteum has 
been lost, the treatment differs eonstdembly 
When this condition exists, they establish 
contact with the diploic vessels lying be 
tween the two tables of the skull, by 
chiselling away the outer cortex until multi 
pie bleeding points appear In one week or 
slightly more the granulations springing from 
these bleeding points coalesce and produce 
a fine carpet of granulations ideally receptive 
to grafting 

The authors present 7 case histones with 
excellent illustrations They also list the 
complications caused by late contracture 
and complications caused by breakdon n of 
scar epithelium 

Editorial Comment This is a complete 
and well-organized article on repair of scalp 
deformities, covenog the anatomy of the 
sealpi with particular emphasis on the blood 
supply, which 18 most important in flap 
repair 

After brief paragraphs on the history and 
emphasis on the general care of patients with 
this condition, the etiology is well handled 
Of particular interest is the treatment of 
the subject by Kazanjian and Webster when 
the penosteum is absent and when it is 
present 

EYE 

Sherman, Arthur E Reconstruction of the 
Eyelid Tr Am Acad Ophih ^fey- 
June, 1947, p 514 

Based on lus experiences with several 
hundred battle casualties requiring oph 
tbalmic plastic surgery at one of the Army 
centers for plastic and ophthalmic surgery 
during 1944 to 1916, Sherman lists the pro 
cedures that, to hia mind, gave the most 
satisfactory results for various degrees of 
eyelid reconstruction 

For replacing e>elid skin alone careful 
adherence to Wheeler's technic of free full 
thickness skm graft with intermarginal lid 
adhesions gave practically perfect results 
Upper ejelld skin is to be preferred for Ibe 


graft, with postauncular and supraclai icular 
skin as second and third choice 

When there is a small vertical full thick- 
ness loss of an eyehd, Wheeler’s * halving" 
method of repair is the procedure of choice 
larger colobomatous defects xnwlving a loss 
of up to one third the length of the eyelid can 
be very satisfactorily closed by this method 
together with an extended lateral can 
thotomy to allow the tissues to slide from the 
temporal side 

Hughes’ method o' total ejelid recon 
atruction was found to be very useful and 
gave excellent results when little wore than 
the tarsal portion of the eyelid nas missing 
For more extensive losses of the lower eyehd 
this method was also used after some elcva 
tion of the skm and subcutaneous tissue 
below by means of sliding flaps 

Free grafts of 3 mm wide strips taken 
from the midportion of the nasal half of the 
eyebrow gave fairly satisfactory eyelash 
grafts These grafts, as welt as additional 
grafts of skm for the eyelid, or of fascia lata 
or bone to fill m defects of the orbital margin, 
should be accomplished before the new eye 
fissure IS cut 

At times additional mucous membrane 
IS needed to enlarge a cul de sao, especially 
in cases of anophthalmos, for this a free 
graft of buccal mucous membrane is 
preferred 

Rarely need one use a pedicle flap from 
the forehead or cheek m eyelid rccon 
stniction 

Ten cases illustrate the article 

Sherman, Arthur E Reconstruction of 
Orbital Floor Defects Surg Qynee 
Obit 84 799, Apr 1947 
The importance of early diagnosis and 
reduction of depressed fracture of the orbital 
floor 18 stressed by Sherman 

Reconstruction of the depressed floor is 
indicated only in those cases w here there is 
obvious depression of the orbital contents, 
with retraction of the tissues below the brow 
Sherman favors the use of Inorganic material 
such as a wedge shaped piece of acrylic resin 
to elevate the orbital contents This is 
placed under the periorbita of the depressed 
floor with careful closure of the pcnorbital 
at the lower orbital margin This material 
18 preferred to cartilage or bone because it 
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eliminates the additional procedure of tak- 
ing a cartilage or bone graft. Moreover, the 
acrylic resin is well tolerated and apparently 
remains unchanged. 

Small defects of the lower orbital margin 
are satisfactorily filled with fascia lata. 
Larger losses are best replaced by a graft of 
cancellous bone from the ilium. This is 
preferred to cartilage or inorganic materials 
because the bone graft quickly becomes at- 
tached to the adjacent bone and gives a 
firm lasting contour. 

The article is accompanied by 7 illustra- 
tive cases. 

Spaeth, Edmund B.: Reconstruction of 
Upper Lid. Surg. Gynec. Obst. 84: 804, 
Apr. 1947. 

Spaeth states that the technic used in 
reconstruction of the eyelid may vary, de- 
pending on whether a functioning eyeball is 
present or not. 

When there is a loss of the posterior sur- 
face of the eyelid, a new cul-de-sac must be 
reconstructed. When the eyeball is present 
a mucous membrane graft should be used. 
If the eye has been lost, a thin razor graft of 
skin may be used instead of mucous mem- 
brane. If there is also a deficiency of the 
external surface of the lid, Spaeth advocates 
the use of a pedicle flap from the forehead or 
cheek, on the under surface of which there is 
a previously placed thin razor graft of akin to 
form the posterior surface of the recon- 
structed eyelid. 

When a normally functioning eye is pres- 
ent, a procedure which joins the opposing 
normal lid to the remains of the lid to be re- 
constructed is preferred, such as that of 
LandoK or Hughes. These procedures 
utilize a portion of the tarsus and conjunc- 
tiva from the normal eyelid in the recon- 
structed lid. 

In cases in which there has not been much 
loss of soft tissue, it may be necessary only 
to excise the deforming scars and resuture 
the tissues in the proper position. 

Eight illustrative cases accompany the 
article. 

NOSE AND EAR 

Coates, George Morrison: Two Problems; 
Care of the Deafened and Rhinoplastic 


Surgery. Tr. Am. Acad. Ophth. Sept,- 
Oct. 1946, p. 11. 

Coates pleads for the inclusion of repara- 
tive surgery in the field of otorhinolaryngol- 
ogy. It is his view that the rhinologist, 
by virtue of his training and familiarity with 
nasal anatomy, physiology and instrumenta- 
tion, is preeminently fitted to perform 
rhinoplasties, and is therefore not stepping 
beyond the boundaries at his own specialty 
into that of plMtio surgery. Furthermore, 
every rhinologist at one time or another in 
the course of his practice has had to perform 
some minor or major correction on the nose 
and ear, and the author points to the sub- 
mucous resection of the septum as a typical 
plastic procedure. Among other such pro- 
cedures Carried out for many years by 
competent otolarjmgologists, he mentions re- 
construction of the lacrimal duct and the 
external auditory canal, closure of retro- 
auricular fistulae, and correction of cleft lip, 
cleft palate, and the defects which sometimes 
follow radical sinus surgery. 

Rhinoplasties often simultaneously fulfil 
a dual purpose, that is, functional as well as 
esthetic, for they usually involve not only 
the correction of unsightly deformities but 
also improvement in impaired physiology. 
The restoration of normal breathing, for ex- 
ample , is in many cases not entirely complete 
unless accompanied by some rhinoplastic 
procedure’; on the other hand, a submucous 
resection is frequently required to supple- 
ment a rhinoplasty. 

There is a growing interest in rhinoplasty 
among rhinologists, the author concludes; 
and those who desire to practice this special 
type of surgery, "should have opportunities 
for proper preparation and not be forced or 
allowed to acquire this technic on the trial 
and error basis.” In view of this, he advo- 
cates that this type of plastic surgery be ac- 
corded a definite place in courses of instruc- 
tion designed for both residents and students 
in this field. He suggests also that similar 
training might weil be extended to all candi- 
dates preparing for Board Examinations. 

Editorial Comment: While it is true that 
reparative surgery is not^ entirely outside 
the scope of rhinological and otolaryngologi- 
cal practice, there are certain qualifications, 
in addition to general surgical and rhinologi- 
cal training, which are indispensable for 
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successful reconstnictivo surgery m his field 
One may consider an aptitude for surgical 
sculpturing an essential prerequisite, and 
even the most competent of rhinologista or 
general surgeons do not always possess the 
ability or the inclination to carry on this 
highly Bpecialiied type of work This may 
account for the fact that out of the numerous 
rhiDologists and general surgeons who uere 
most eager to follow reconstructive surgery 
after the First World War, relatively few of 
them attained the necessary skill or con- 
tinued very long to try That is not to say» 
of course, that rhinologista with a good surg 
cal background plus arhslte tmajnnohon, 
if given the opportunity for spccialitcd tram 
mg, could not enter and become successful 
in this field There are many such, no 
doubt, but the reviewer’s experience during 
the last 30 years, m this country as well as 
abroad, has demonstrated that, with but few 
exceptions, rhinologista who did pursue and 
did become proficient in reconstructive 
surgery were forced eventually to abandon 
rhinolaryngological practice This is prob 
ably due to the fact that reparative surgery 
IS a time-consuming specialty, the proper 
management of which calls for deliberate and 
unhurried practice, allowing no time for 
interference by otorhinolaryngological rou- 
tine The conscientious practitioner roust 
therefore choose between the tv,o, for In 
order to carry out even‘'miDor" facial plastic 
operations requires careful planning and 
execution, and demands of the surgeon that 
he be not only well grounded m surgery, but 
that he be especially endorsed with the 
faculty of artistic visualization and under 
standing Particularly is this true m plastic 
procedures involving the nose and ear, which 
structures by reason of their prominence and 
conspicuouaness are most jtkely to incite 
strong psychological reactions to even slight 
deformities Moreover, the threat of mal 
practice in plastic surgery is much too real 
to encourage anyone to practice it unless and 
until he IS adequately qualified and thor 
oughly experienced 

Pickrell, Kenneth L.: Nasal Deformities 
and Their Repair. Surgery, tO 845, 
Dec 1946 

In this paper, Pickrell discusses the 
psychologic aspects of nasal deformities and 


points out the need for tolerant and sympa- 
thetic consideration of the very real un 
happiness and mental anguish which such 
deformities produce In view of the notable 
achievements m reconstructiie surgery, he 
says, "patient resignation" to nasal dis- 
figurement BO often advocated by physicians 
and friends alike, is neither good advice nor 
IS it kind, for in many instances it requires 
only a comparatively simple operation to 
bring about marked physical improvement 
and complete psychological relief 

The author emphasizes the importance of 
careful psychiatric diagnosis, boivever, be- 
fore prescribing surgery The plastic eur 
gcon must distinguish between those 
patients who present a complex directly 
attributable to the deformity and hence 
promise a good postoperative reaction, and 
those with a chrome psychiatric condition 
in whom no degree of repair will suffice but 
will rosult only in other symptoms giving 
rise to further emotional disturbances The 
latter type, of course, is to be avoided, and 
the surgeon when in doubt should not hesi- 
tate to seek out the aid of a psycbiatnst to 
help him differentiate the two types 
The anatom> and structure of the nose 
and various types of nasal deforrmties are 
described, followed by preoperative analysis 
of each type with a suggested plan of recon 
atruction Methods of procedure employed 
by a number of surgeons are outlined with 
more or less technical detail, and are illua 
traled by diagrammatic sketches depicting 
the successive stages of operation, accom- 
panied b> before- and after photographs of 
individual patients 

Shearer. WHliam L Atresia or Stenosis 
of the Nares Nebraska Stale Med J 
St 116, Mar 1947 

It has been Shearer’s experience that 
atrosia of the nares is commonl> found in 
connection with other congenital anomalies 
such as cleft hp and palate, postnasal der- 
moid, spina bifida, club foot, el cetera 
Maintaining a surgical opening presents 
the greaterst difficulty in the management 
of atresia of the nares 

A flange is vulcanized on a rubber 
catheter, which is passed from the pharynx 
through the nose after the opening has been 
created surgically The catheter is fastened 
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to the columella. Two catheters are used for 
bilateral atresia. The catheters are kept 
open by saline irrigations or a probe, and are 
kept in place from 4 to 6 weeks. The child 
can breathe through the catheter during 
this time. 

The author has had 5 cases, either uni- 
lateral or bilateral, associated with cleft 
lip and palate, which liave been handled 
successfully in this manner. 

Editorial Comment: Shearer’s experience 
that all of his cases were associated with cleft 
lip and palate is unusual. Furthermore, 
many operators find that dilation for 6 weeks 
is not the final answer to the correction of 
the stenosis because of subsequent scar 
contracture. 

Ka 2 anjian, V. H., and Holmes, £. M.: 
New Rongeur for Removing a Nasal 
Hump. Arch. Ololaryng. 4^: 361, Mar. 
1947. 

Kazanjian and Holmes describe a pair of 
“straight-cutting bone rongeurs” which they 
devised for the removal of the osteo- 
cartilaginous hump . In their experience the 
instruments have proved to be a satisfactory 
substitute for the standard saw-chisel-rasp 
combination now in common use for this 
purpose. Their chief objective was a “one- 
motion” instrument that would accomplish 
removal of bone and cartilage at the same 
time. 

The first rongeur, adaptable in the ma- 
jority of cases, has the blade on its lower 
surface and was designed primarily for use in 
instances where the skin is freely movable. 
Its special feature is that it permits a 
straight cut through the bone without chang- 
ing its path and without possible injury to 
the tissues. The second rongeur has its 
blade offset upward and is especially effec- 
tive in cases which present a vestibule re- 
sistant to elevation and thus inhibit 
instrumentation at the desired level. The 
advantage of the cutting blade offset upward 
about a i inch circumvents such a difficulty. 
The authors acknowledge a slight drawback 
in the second rongeur, not too serious, how- 
ever, for simple remedial management, 
which they explain clearly. 

Technical manipulation during each suc- 
cessive step of operation is described in 
detail, with diagrammatic illustrations. 


Franklyn, Robert A.: Refinements in 
Plastic Surgery of the Nose and Ear. 
Eye, Ear, Nose and Throat Monthly, 
£6: 419, Aug. 1947. 

The surgical treatment of protruding ears 
by incision of the auricular cartilage through 
a posterior incision is described by Franklyn. 
The cartilage is incised in such a manner as 
to permit the construction of a new antihelix 
when the rim of the ear is held back in a 
normal position. The incised cartilage is 
held in its new position by a size No. 0 white 
silk mattress suture passed through the 
medial perichondrium and cartilage at the 
upper one-third of the incision. Excess skin 
is removed at the site of the original skin 
incision. A removable stainless steel or 
tantalum wire may be used instead of the 
buried silk suture, fastened externally with 
a lead shot and removed in 3 weeks. 

Editorial Comment: The “lop ear” cor- 
rection advanced in this article as a “new 
refinement” is essentially the same as that 
advanced by Luokett in 1910. 

HARELIP AND CLEFT PALATE 

Dorrance, G. M., and Bransfield, J. W.: 
Studies in the Anatomy and Repair of 
Cleft Palate. Snrg. Gynec. Obst. Si: 
878, Apr. 15, 1947. 

Dorrance and Bransfield dissected the 
palate and structures associated with it and 
show that normal closure is caused by con- 
traction of the outer fibers of the superior 
constrictor muscle, which runs to the hamu- 
lar process on each side, pulling the posterior 
wall of the pharynx forward. This permits 
the inner portion of the superior constrictor 
muscle to act as a sphincter and thus to 
produce closure. 

By retrodisplacing the palate so that the 
attachment of the palatine aponeurosis is 
displaced backward, the circular muscle por- 
tion of the superior constrictor muscle is 
capable of obtaining velopharyngeal closure, 
and normal speech ensues. 

The authors think it advisable to wait 
until the child is in his fourth or fifth year 
before operating, as there are then less 
anatomical failures, and less loss of flaps; 
speech is better than that obtained with 
early operations. 

With their push-back operation good 
speech has been obtained in patients re- 
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paired by the von Langenbcck method 
Dorrancc and Bransfield use a modified push* 
back method in which they raise the £ap 
and cover the raw surface with a skin graft so 
as to produce a freely movable palate 
When a hole remains in the anterior part of 
the mouth, a plate will coier it with little 
difficulty 

When teeth are present in cleft palate 
operations, a splint is used as a means of 
protecting the suture line 

There are 15 sketches showing the various 
processes 

Schultz, Louis W. Bilateral Cleft Lips 
Plast & Reconstruct Sutg t 338, Nov 
1946 

Schultz gives a detailed report on how the 
mtennatillaiy segment can be immobilized 
in two Ways in repair of bilateral cleft lips, 
namely (llbymakingaeubmucousdiagonal 
incision through the cartilaginous septum 
and then sliding one segment of the vomer 
over the other (though this technic may 
produce a nasal obstruction later in life), 
and (2) by a submucous resection of a small 
V>8haped section of the septum 

The baby should be given rest of at least 
one month Then the lip should be con 
structed, preferably by the technic which 
the author has devised By this procedure 
he claims he can produce a much bet ter hp 
in 98 per cent of these cases A good lip 
results, having full thickness including the 
Cupid’s bow, the deep vestibule and almost 
normal contour 

BREAST 

Pickrell, E. L , Metzger, J., and Holloway, 
J« B.: Plastic Surgery of the Breast 
Surp Chn North Amtnca S6 1095, 
Oct 1946 

Present-day methods employed in recon 
structing hypertrophied breasts are pre 
sented by Pickrell, Metzger and Holloway 
They emphasize that correction of such 
afflictions IS not only justifiable but obliga- 
tory in cases where the hypertrophy may 
lead to disfigurement and disability, as it 
often does “Markedly hypertrophied 
breasts,” gay the authors, “are in many 
instances comparable to benign tumors,” 
and as such aro deserving of more attention 
and treatment than have been accorded them 


m the past among the medical profession in 
general And since psychological as well as 
physical factors are involved, corrective 
surgery is here indicated no less than m 
gynecomastia in the male or other well 
recognized deformities 

Among the several methods employed by 
various surgeons from time to time, the 
authors consider the procedures of choice to 
be mainly those which include transposition 
of the retained nipple and areola with wedge 
shaped resections of breast tissue, followed 
by mastopeiQr Partial mastectomy with 
free transplantation of the detached nipple 
is indicated in massive hypertrophies 
Whichever plan is followed, however, il 
should be based on the principles laid down 
by Mahniac, which emphasize preservation 
of the blood supply and such mammary func 
tion as may be present, prevention of recur 
rence of pcndulousness, minimal scarring and 
maximal symmetry 

The two stage methods of both MaUntac 
and Lamont are described in more or less 
detail Maliniac’s first stage consists of an 
outline of a horizontal flap, minimal reduc- 
tion of the gland, and transposition of the 
nipple and areola subcutaneously The 
second stage, which follows in about 4 to 6 
weeks, consists of removing all excessive fat 
and glandular tissue, and of shaping the skin 
Jflsjns Bolb brcasJaareaub^acted loaujszuy 
simultaneously in both the first and second 
stage, BO that the total time required for 
complete reconstruction is no longer Chan 
that utilized in the one stage, one breast 
at a time procedure 

lemonl also allows for preservation of 
blood supply, but differs somewhat m his 
technic The Lamont maatopexy includes 
removal of sections of the gland from the 
upper lateral quadrants 

Subtotal mastectomy with free transplan- 
tation of the nipple or construction of an 
artificial nipple is, in the authors’ opinion, 
to be awided, and should be regarded solely 
as “a procedure of necessity” in only such 
cases of massive hypertrophy where other 
procedures might prove inadequate A 
complete pre- and post-operative report of 
one euch case is presented— that of a 22 y ear 
old Negro multigravida with hyjiertrophic 
breasts weighing a total of 54 pounds 

jPdtfonai Comment The two-stage pro- 
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cedure described by the authors, as used by 
Maliniac in cases of massive hypertrophied 
breasts, dates back to 1934. Since then, a 
number of modifications have been evolved 
to reduce the size of the gland as well as to 
shape external flaps. In affixation of the 
gland it is important (and this should in- 
variably be carried out) that non-absorbable 
material be used, preferably dermal loops. 

Excision or removal of glandular structure 
from areas where the main vascular pedicles 
originate (Lament’s procedure) is contra- 
indicated because of endangering survival of 
the nipple. 

"Webster, Jerome P.: Mastectomy for 
Gynecomastia through a Semicircular 
Intra>areolar Incision. Ann.Surg. 

557, Sept. 1946. 

The various types of gynecomastia and 
indications for corrective therapy, are dis- 
cussed by Webster, with special emphasis 
on attendant psychic trauma. He concurs 
in the belief that suigical correction offers 
the most satisfactory results, and describes 
his method of inlra-areolar mastectomy as 
opposed to the commonly advocated extra- 
areolar procedures. It is his conviction that 
a telltale postoperative scar in a sensitive 
individual is to be regarded as a deformity 
in itself. For the best psychological results, 
therefore, the operative procedure should be 
such as to reduce the scar remnant to an 
absolute minimum. An operation confined 
to the areolar region achieves this objective, 
because incisions in the areola rarely leave 
more than a most inconspicuous scar. 

This article is based on the author’s ex- 
perience with 17 cases, in 15 of which there 
was bilateral involvement, the remaining 2 
being unilateral— a total of 32 mastectomies. 
All 17 patients exhibited preoperative com- 
plexes. Webster reports excellent results 
in every instance except three. Failure in 
one of these exceptions is attributed to a 
residual nipple deformity due to necrosis, 
and the other two patients were dissatisfied 
because of insufficient reduction of the hy- 
pertrophy. However, he feels that the final 
appearance of all these patients will bear 
comparison with results obtained by other 
procedures. Moreover, of the utmost im- 
portance, in his opinion, is the fact that ab- 


sence of “noticeable scars” affords the pa- 
tient complete psychological relief. 

The author’s method begins with a semi- 
circular incision just within the margin of 
the pigmented area. Throughout the pro 
cedure, subcutaneous manipulation is 
stressed. The breast tissue is freed, then 
halved and quartered for easier removal in 
sections, the surgeon making sure to leave 
enough fat over the pectoral fascia to allow 
for a subsequent smooth and even oblitera- 
tion of the cavity. In removing hyper- 
trophic tissue, it is advisable to err on the 
side of over-removal, because “what may 
appear sufficient on the operating table when 
the patient is supine subsequently may ap- 
pear insufficient when he is erect.” Ex- 
treme care must be exercised in closing the 
wound to guard against distortion of the 
areola. Closure without drainage is 
preferable. 

The operation is performed under general 
anesthesia, and in bilateral involvement two 
operative teams work simultaneously to 
reduce the length of the operative time. 
This calls for careful matching of technic 
to ensure bilateral symmetry. Webster 
concludes with the caution that “careful 
technic and meticulous hemostasis,” to- 
gether with “considerable skill, judgment 
and patience,” are required of the surgeon 
for optimum success. 

Editorial Comment: It is agreed that in 
limited hypertrophies, removal of excess 
glandular tissue is satisfactorily accom- 
plished through intra-areolar incision. On 
the other hand, in cases of pseudogyneco- 
mastia which present large masses of adipose 
tissue, subcutaneous removal of such fatty 
masses without simultaneous adjustment of 
the skin covering will result in breasts of 
faulty shape. Placement of the incision in 
the submammary fold would appear to be 
preferable, since this permits simultaneous 
removal of both excess fat and redundant 
skin, thus resulting in a more shapely gland, 
with inconspicuous scarring at the same 
time. 

Weber, F. Parks : Gynecomastia, Especially 
in Regard to the Effects of Endocrine 
Tumors. Med. Press & Circ. Ill: 155, 
Mar. 8, 1944. 

In summarizing the somatic effects of 
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endocriDQ tumors in respect to gynecomastia, 
Weber says that it is not enough to accept 
bormonic iafluenee as contributory to the 
formation of endocrine tumors. We must 
consider also the '‘zygotic make*up of the 
individual, including hereditary tendencies, 
temporarily modified by age, and other cir> 
cumstances ^rhicb help to constitute the 
‘soil’ on which the hormones work." Fur- 
thermore, he theorizes, the "zygotic" con- 
stituent may play an important r61e in 
unilateral predisposition, so that any one 
region or organ may manifest a greater 
reaction toward hormonic effects than 
another, or may be the only one to react at 
all. He makes several references to the 
literature, describing his own experience and 
that of other investigators in support of this 
theory, particularly in connection with 
the gynecomastia encountered among 
adolescents. 

The following types of gynecomastia are 
differentiated: 

(1) Gvnteomaslia and Fndoertne Tumors 
of Xdrenol Cortex: Mention Is made of a 
typical ease in which a primary malignant 
hypernephroma of the left suprarenal cortex 
exerted sufficient hormonic influence as to 
cause acute mammaiy feminism. This is in 
sharp contrast to the usual effects of cortical 
hypemephtomata, which in the female 
ueuafly induce features of virilism, and in 
the male, Increase rather than diminish 
virilistic features. 

(2) Oifnecomattia and Endocrine Tumors 
of the Pituitary Gland: This type has been 
observed in acromegaly, and sometimes 
occurs in association with non-cndocrine 
tumors of the pineal body. Such tumors, 
acting through pressure on the hypo- 
thalamus, stimulate hormone production and 
give rise to marked sexual and somatic over- 
growth in boys. The readerisagain referred 
to the literature for greater detail- 

(3) Gynecomastia and Endocrine Tumort 
of the Testis: This condition has been noted 
in certain cases of teratoma testis, thought 
to be due to the chorion-carcinomatous ele- 
ments present. Gynecomastia may oc- 
casionally follow prostatectomy, castration 
in early life, and testicular injury or atrophy 
from various causes. 

(4) Gynecomastia and Endocrine Tumors 
of the Thymus: Still further evidence of the 


tumor-gynecomastia relationship is offered 
in Weber's description of the case of a 16* 
year old boy with bilateral gyneeornaatia and 
a rapidly growing primary thymic tumor. 
Roentgen*ray therapy was instituted, which 
resulted in disappearance of the tumor, and 
along with it a noticeable diminution of the 
gynecomastia. 

Richardson, J. S.: Gynecomastia with Bi> 
lateral Undescended Testes in Man 
Aged 21. Proc. Poyol Med. Soc., 59: 
613, July 1946. 

The case of a 21-year old male who had 
bilateral gynecomastia with cryptorchidism 
is described by Richardson. The patient 
gave a history of swelling of the breasts, 
first noted when he was about 16 years old. 
The swelling was accompanied by sensations 
of tenderness and pain. 

The author carried out a number of hor- 
mone-determination tests and found that, 
although there was no deficiency in the 
androgen supply, there appeared to be an 
over*productioD of the follieular stimulant, 
thus giving rise to an hormonal imbalance. 
He ascribes the gynecomastia to the presence 
of this excessive folHculin-stimulating 
hormone 

MISCELLANEA 

Brown, Adofph M.: Sculptured Synthetfe 
Prostheses as Implants in Plsstle Snr- 
gery. Arch. Otolaryng, 4^: 339, Mar. 
1947. 

Brown comments on the linuted av:dl- 
abiUty of satisfactory substances suitable 
for implants in restorative surgery, and 
extols the merits of the newer synthetic 
resins which, in his opinion, "promise im- 
mense advantages in this field." Acrylic 
implants meet every one of the requirements 
essential to good prostheses, he believes. 
They are superior to the more commonly 
used ivory, bone and cartilage in that they 
are not absorbable, do not curl or shrink, are 
more resistant to dimensional change, and 
because of their inertness are less apt to 
irritate the surrounding tissue, as may the 
viable autogenous and homc^enous sub- 
stances. Under ideal circumstances, an 
ideal procedure would bo to mold and shape 
the Implant away from the operating room, 
thus effecting a great saving of operative 
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time. Brown suggests that the synthetic 
materials offer such a possibility. 

Summing up the desirable properties pos- 
sessed by acrylic prostheses, he adds also 
‘ ‘simplicity and inexpensiveness of technic,” 
and notes that plastic surgery is due to profit 
considerably by a wider use of chemical 
plastics because of the vast research in this 
field now going on all over the world. ‘‘Every 
gain in the field of synthetic plastics,” he 
concludes, ‘‘is a possible gain in the field of 
plastic surgery.” 

The technic for making synthetic im- 
plants is described in detail. Surgical pro- 
cedure is essentially the same as with any 
other transplant, except that a slightly larger 
incision may be required to accommodate 
ready-made contours not attainable in other 
substances. 

Editorial Comment: Present-day consen- 
sus of opinion among well-qualified plastic 
surgeons is that autogenous material, such 
as cartilage and bone, is first choice in the 
selection of supporting grafts. Isogenous 
grafts and preserved cartilage make good 
substitutes in some cases. Alloplastic 
transplants, however, are as a rule contra- 
indicated for use as supporting structures. 

Sachs, Wilbert, MacK.ee, George, Schwartz, 
Oscar, and Pierson, Herbert: Junction 
Nevus — Nevocarcinoma (the So-Called 
Melanoma Group). J. A. M. A. ISS: 
216, Sept. 27, 1947. 

The diagnosis and management of junc- 
tion nevus and nevocarcinoma are discussed 
by Sachs et alii. They state that objection 
to the term melanoma is based upon its 
ambiguity. Junction nevus is defined as a 
cellular nevus in which nests of nevus cells 
can be seen with ease in the basal-cell zone. 
It is called junction nevus because it arises 
at the junction of the epidermis and cutis. 
It is synonymous with melanoma, benign 
melanoma, epidermic-dermic nevus and 
schwannoma. Nevocarcinoma is the same as 
melanoma, malignant melanoma, melano- 
carcinoma, melanoblastoma and melano- 
sarcoma; nevocarcinoma without pigment is 
identical with amelanotic melanoma. 

Junction nevus usually is described, say 
the authors, as a pea-sized, flat or slightly 
raised, smooth, non-hairy lesion of a deep 


brown to black color. However, the lesion 
may vary in size from 1 mm. to several centi- 
meters, extend considerably above the 
surface, be verrucous, have hair and be 
nonpigmented. 

They consider biopsy of prime importance 
in making a conclusive diagnosis. They 
have never known cancer to develop as a 
result of biopsy nor, to their knowledge, has 
biopsy increased the degree of malignancy 
in existing nevocarcinoma. Microscopic 
examination should be made in all cases of 
suspected junction nevus and nevocarci- 
noma. Small lesions should be removed 
entirely and then examined; from laiger 
lesions a small piece, about 0.5 cm. in 
diameter, is sufBcient for examination. 
Reports on such biopsies should be made 
within a few days. The necessary treatment 
should be instituted promptly. 

Malignant change in a junction nevus 
results in a nevocarcinoma. This alteration 
may be insidious or rapid. Although signs 
of this change may be detected clinically, 
alteration in the character of the cells or the 
extension of the process may be so gradual 
as to give no visible evidence of its 
occurrence. Nevocarcinoma is divided by 
Sachs and his associates into early or late 
stages based on the degree of malignancy 
found, rather than on a time factor. The 
differential microscopic features of junction 
nevus and early nevocarcinoma are dis- 
cussed. 

It is the opinion of the authors that malig- 
nant changes may occur with or without 
trauma. Injury may be slow and gradual, 
as in shaving, combing, irritation from cloth- 
ing or exposure to pressure, or may be specific 
and rapid, as by a blow or bruise. Improper 
treatment of the junction nevus is a form 
of trauma and may be followed by early or 
late nevocarcinoma. 

As the junction nevus is the precursor of 
nevocarcinoma, it should be removed, but 
the nevus is all that needs to be excised. 
When malignant change develops, there are 
different gradations, and the therapy and 
prognosis vary accordingly. The malignant 
lesion should be removed by wide excision 
and followed at times by radiation therapy- 
The authors do not discuss the question of 
the regional lymph nodes. 
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Meelser. Louise H.» and Aebi, Rudolf. 
Cyclopean Eye and Lateral Probosele 
with Kormal One-Half Face. Arch 
Ophih 38 159, Aug 1947 
This IS a follow up report of a case de- 
scribed by Meeker and Aebi m 1942 They 
failed to find other reports of the association 
of a Cyclopean eye, lateral proboscis, cleft 
palateandcleftlip The “lateral proboscis” 
was a rudimentary, tubular half of the nose 
which was attached to the aupenor nasal 
part of the orbit It was 40 mm long, 
10 mm ID diameter, and had an opening, 
2 mm in diameter, from which mucus could 
be expressed This rudimentary half of the 


nose was amputated The microscopic 
sections showed the presence of mucosa, 
cartilage and skin The child had a normal 
development of the right side of the face 
A review of other somewhat similar cases 
leads the authors to conclude that the defects 
are the result of incomplete separation of 
monozygotic twins , they lay great stress on 
the hereditary factor 

Edttonal Comment The management of 
the tubular nasal remnant oSers a challenge 
to the plastic surgeon It would seem more 
feasible to utilize this structure for the 
reconstruction of the nose than to amputate 
it 




CORRECTION 

In connection uith his article entitled “Early MaMllo-facial Surgery, etc ”, 
which appeared m the March, 1948 issue, page 209, Dr Milton S Travm wishes 
to state that the chiefs of the team who supervised and directed the Ma\illo-facial 
Surgery in the report were Lt Col Milton Reder, MC and Major J Dorsey, 
MD 




THE PREPARATION OP GRANULATING WOUNDS FOR 
GRAFTING (A METHOD)* 

JAMES T MILLS, M D , JOHN B PATTERSON, M D aki> H EUGENE 
HOUSE, M D 

Dallas, Texas 

A large majority of the burns seen on our service are ones ^\ hich have survived 
the acute phase and have been refeired because of full thickness skin loss of vary 
mg extent When first seen most of them are grosslj infected and covered with 
exuberant granulations The method which we employ to transform these 
large infected wounds into relatively clean ones is anything but new it linMUg 
been widely used by various groups and individuals for jears and popularized 
by the medical corps of the armed services during the recent war 

When a case of the nbo\e tjpe is admitted to the hospital the usually mal- 
odorous ointment drcasmg is removed emplojnng aseptic technique, a wound 
culture and photograph are taken , and laboratory w ork m the form of a complete 
blood count, urine anal>sis, blood Ivahn, plasma protein, albumin and globulin, 
and blood t> pmg are ordered All cnists and necrotic tissue are then removed, 
the surrounding skin washed and sliaved following which a single layer of non- 
oicrlapping 40 x 44 mesh plain stenle gauze is applied over the granulating surface 
This IS follow ed by w et saline dressings n\ apomtion and capillarj’’ contamina- 
tion arc minimized by w rapping the part m stenle cellophane or similar moisture 
proof matenal Tlie saline dressings are then changed every four hours dow n to 
the fine mesh gauze bj the nuraing staff craplo>ing stenle technique The fine 
mesh gauze is usually left undisturbctl for one week unless necrotic tissue is 
present in which event it is clianged every two dajs until all separating tissue 
has been removed 

During this interval tlie patient’s temperature usually returns to normal, his 
appetite improves and the blood picture is brought back to near normal bj blood 
transfusions By the third hospital daj the admission wound culture report is 
available and if this reveals pathogenic Gram positive cocci penicillin in the 
amount of 5,000 to 15,000 units may be added to each ounce of saline solution 
used If pathogenic Gram negaliv e bacilli are reported one tenth to full strength 
Soluble Furacm Solution ma> be u«cd to adv antage How ev er, neither is recom- 
mended for routine ii‘'e since adeejuate drainage of the granulating wound will 
usually permit the tissues them«;elves to either destroy or effectively reduce the 
bacterial flora 

On the seventh hospital day the patient is taken to surger}' where under 
general anaesthesia the fine mesh gauze is removed, a check culture taken, all 
exuberant granulations cut dow n to a firm Ixise and fret'll stenle fine mooh gauze 
m a Single layer reapplied and v\ct saline dressings everv foui hours resumed 

* From the D?pt of Pl'iatic Surgerj Southwestern Medical Foundation Dallas, Texas 
2^5 
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The check culture is usually either negative or the number of bacteria appreciably 
reduced. 

By the tenth hospital day the granulating bed is usually clean in appearance 
and ready for skin grafting. Under general anaesthesia the recently applied 



Fio. 1 



Fio, 2 


fine mesh gauze is removed, the part covered Avith hot saline packs and the grafts 
taken rvith a Padgett Dermatome. These are then placed upon the granulating 
bed and fixed in position Avith sutures and a pressure dressing over fine' mesh 
vaseline gauze. An attempt is made to cover the entire area in one operation if 
the Avound is not too extensive, the skin available and the condition of the patient 
permits. 
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If, however, the area is too extensive, such as two entire lower extremities, 
one will be grafted and the other kept clean for covering at an early date. Intra- 
muscular penicillin in the amount of fifty thousand units every three hours is 
started the day before surgerj' and continued until the first post-operative 
dressing on the third post-operative day. At the time of this dressing all sutures 
are removed, any blebs, pustules or hematomata incised or excised and any 



Fio. 3 


necrotic graft or over-lapping graft edges excised. Fine mesh gauze is again 
applied in a single layer and wet saline pressure dressings instituted. These are 
changed down to the fine mesh gauze everj' twelve hours and continued for four 
to ten days as the case may warrant. All dressings can be discontinued by the 
tenth post-operative day if the “take” is in the “upper nineties.” Any remain- 
ing granulating areas may then be stropped with adhesive tape until epitheliza- 
tion is complete. If the area grafted is a lower extremity an elastic bandage 
must be worn until the graft has adjusted itself to dependent circulation. 

The cause of any appreciable loss of the graft will usually be found due to in- 
fection, hematomata or improper pressure and or immobilization in that order. 
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Fic. 7 

PRESENTATION OF CASES 

A. Case No. I. \V. W, M. A aix yesr old white boy burned Jfay 25, 10^17 end referred 
June 10, m?. Figure I. 
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Treatment: Necrotic skin removed and wet saline dressings over a single layer of fine 
mesh gauze started four hourly. Two 250 cc. blood transfusions. Fine mesh gauze changed 
the 4th and 8th hospital days 



Fig. 8 



Fig. 9 


Operation: On June 27, 1947 six drums of skin totaling 160 square inches of .OOfi^inch 
thickness were taken three from each thigh and sutured over the granulating wound of the 
right lower extremity. Figure 2. Pressure dressing and plaster immobilization. 500 cc. 
blood transfusion. Graft 98 per cent “take.” 

Discharged July 9th, 1947 on 23rd hospital day. Follow up on August 26th, 1947 shown 
in figures 3 and 4. 
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Fig. 13 
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Fjc. 15 

B. Case Wo. //. U. E. S. A ten year old white jnalc burned March 27, 1047 and referred 
Aprm9,1947. Figures. 
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Trcalmenl: Wet dressings of normal saline solution each four hours over a single layer ■ 
of fine mesh gauze. Figure 6 Curettment of granulations and reapplication of fine mesh 
gauze April 22 and May 2, 1947 Kirsohner wire skeletal traction through the os calcis 
started April 22, 1947. Three transfusions of 2S0 ce. citrated blood. 

Operation- May 5, 1947 100 square inches of skin in eight strips of .006 inch thickness 
were taken from the left half of the body and sutured over the right thigh and knee. 250 cc. 
blood given. 98 per cent “take.” 



Fig 16 


May 15, 1947 75 square inches of skin of 006 inch thickness were taken from the right 
half of the body and sutured over the right lower leg 250 cc. blood given. 95 per cent 
“take.” Tub baths instituted. 

Junes, 1947 10 square inches of skin of 006 inch thickness placed over four granulating 
areas of the right loner extremity. 95 per cent "take ” 

Discharged June 10, 1947 on 53rd hospital day as shown in Figure 7 

C. Case Jio. III. J. E. S A32yearoldwhitemaleburned January 8, 1947 and referred 
February 8, 1947. Figure 8 

Treatment- Wet saline dressings each four hours over a single layer of fine mesh gauze. 
On February 10, 1947 both hands were thoroughly cleaned, all fingernails avulsed, fine mesh 
gauze replaced and n et saline dressings resumed By February 17, 1947 epithelization was 
near completion. Figure 9, and saline baths were started. 



TREPARATION FOR QRAT*nNG GIlANUL.^mG ^VOUNPS 


255 


Discharged March 6, 1047 on 25th hospital day without grafting Tigures 10 and 11 show 
the result six months following discharge 

D Case No IV G E W A 34 vcar old white male burned Maj 25, 1947 and referred 
June 25, 1047 Figure 12 



Pio 17 





Fio 16 

Trealmenl ^Vct penicillin dressings (15000 units per ounce of normal saline) each four 
hours over a single layer of fine mesh gauic because of Streptococcus Anhemolj licus culture 
report Fine mesh gauze changed and granulations curetted Jul> 3, 1947 

Operations July 8 1917 120 square inches of skin in six strips of 010 inch thickness 
from left half of bodj tocoverthclcftlon<yrcxtremit> lOOOcc bloodgivcn lOOpcrccnt 
"take *’ 
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July 15, 1947 192 square inches of skin of .010 thickness taken from the right half of the 
body to cover the right lower extremity. 500 cc. blood given. 85 per cent "take.” Tub 
baths twice daily instituted. 

August 3, 1947 16 square inches of skin was taken with a razor and used to cover multiple 
granulating areas on the right lower extremity. Figure 13 shows appearance August 20, 
1947. 

Discharged September 24, 1947 (90th hospital day) fully ambulatory after prolonged 
physiotherapy. 



Fig. 19 


E. Case No. V. C. E. B. A 10 year old white boy burned January 26, 1947 and referred 
July 2, 1947. Figure 14. ' 

Treatment: On July 3, 1947 the granulations were curetted, a single layer of fine mesh 
gauze applied and four hourly wet saline dressings started. Four transfusions of 250 cc. 
each were given. The fine mesh gauze was changed on July 10, 1947. 

, Operation: On July 14, 1947 six strips of skin of 008 inch in thickness and totaling 160 
square inches were taken from the thigh and sutured in place over the granulating wound 
of the back and right elbow. 500 cc blood given. “Take” as shown July 17, 1947 in Figure 
15. 

Discharged August 2, 1947 on the 31st hospital day. Final result as shown in Figure 16 
taken October 1, 1947. 
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r. Cate No VI J H A 34 year old negro male burned July 17, 10-16 and referred 
January 31, 1947 Figures 17 and 18 

PrepaTalion Wet saline dressings every four hours o\er a single layer of fine mesb gaure 
and the legs elevated On February C 1917 the cicatricial tissue v. Inch was one centimeter 
in thickness was excised, fine mesh gaure reapplied and wet saline dressings resumed 
Figure 19 Blood Kahn, lOinc and Wossermann three plus 



Pic 24 



Fio 25 

Operations On February 13, 1947 126 square inches of skm of OOo inch m thickness 
acre taken from the abdomen and sutured id place o\er the granulating nounds of both 
loiscr extremities 500 cc blood 6l^ea ‘Talvi ' 00 per cent right leg and 75 per cent loft 
leg 

Februarj 28, 1947 48 square inches of skip 005 mch thick were taken from tl e right 
thigh and sutured m place o\cr the granulating surface of the left leg Eighty per cent 
“take ” 
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March 10, 1047 a third graft of 16 square inches to the left leg with 00 per cent “take “ 
Discharged healed March 19, 19-17 on the 47th hospital day The follow up photographs 
as shown in Figures 20 and 21 were taken June 25, 1047 No antiluetic therapy was given 
G Case No VIl K U S A 13 year old white male burned December 16, 1944 and 
referred January 8, 1947 after multiple attempted skm grafts and with a 90 degree flexion 
contracture of the right knee Figure 22 

Preparation Wet saline dressings each four hours over a single layer of fine mesh gauze 
The granulations were curetted and the fine mesh gauze changed January 13, 1947 

Operation On January 16, 1047 160 square inches of skin of COS inch in thickness were 
taken from both Hughs and sutured in place oxer the granulating w ound of the right lower 
leg “Take” 100 per cent 

Discharged on crutches, healed, January 25, 1&47 on his sixteenth hospital day 
This patient was again admitted July 7, 1947, Figure 23, and the flexion contracture 
corrected employing a relaxation incision, Figure 24, skeletal traction and a thick split 
graft Figure 25 

H Case No VIll H G S A29ycar old white male burned in 1939 There had been 
twelve skin graft attempts prior to being referred to us on February 27, 1947 Figure 26 
Preparation Wet saline dressings every four hours over a single layer of fine mesh gauze 
and elevation of the extremity On March 4 1947 the ulcer was excised, fine mesh gauze 
reapplied and wet saline dressings resumed 

Operation On March 13 1947 64 square inches of ekm of 010 inch in thickness were 
taken from the posterior aspect of the right thigh and sutured in place over the granulating 
wound of the left lower leg “Take* 95 per cent 

Discharged Mureh 23, 1947 on his 24th hospital day HesuH as shown in Figure 27 taken 
April 26, 1947 


SUMMARY 

The advantage of the fine mesh gaiize treatment of gramilatmg wounds are 
as follows 

1 A stn^/lc non-overlapping layer of fine mesh gauze allows the drainage of 
exudate through it into tlie overlying wet dressings whicli m turn can bo clianged 
Srequenily and rclatitely painlessly 

2 Removing the granulations prior lo the day of sKtn grafting results in a 
cleaner wound, a more receptive bed and wnnzmiecs bleeding beneath the graft 

3 Changing the fine mesh gauze two or thre^ days pnor to grafting likewise 
minimizes oozing from the granulating wound when tlic gauze is removed the 
day the grafts are placed 

4 Following skin grafting or in the treatment of cases such as presented m 
Case No III fine mesh gauze allows the spread of epithelium with a nummum 
of disturbance 

5 All dressings other than the initial one, those in whicIi the fine mesh gauze 
IS changed and the initial post-skm grafting dres‘?ing can be done by trained 
hospital personnel 



PLASTIC SURGERY IN FACIAL CANCER 
CLAmE L. STRAITH, M.D.* 

Chief of the Division of Plastic Surgery, Harper Hospital, Detroit, Miehigan 

The treatment of extensive facial cancers should be a cooperative effort of 
several hospital staff services. In extensive lesions the subsequent task of the 
Plastic Surgeon can be helped greatly by the preliminary planning of the excision 
with the General Surgeon, who is to remove the lesion. 

As an example, the excision of all lesions involving the mouth or nose should 
be so planned that excess mucous membrane can be brought out and sutured to 
the skin around the edge of the defect. This greatly facilitates the planning of 
intumed flaps which can be used to line the mouth or nose in the subsequent 
repair. ^ 

Incisions for gland resections should be made with the plan of the Plastic 
Surgeon in mind so that future flaps should not be endangered by cutting across 
their bases. 

In the author’s opinion, the radiologist, chemo-surgeon, or general surgeon 
should have the responsibility of curing the lesion and the Plastic Surgeon repair 
the defect. With such cooperation the General Surgeon would feel more liberty 
in going wide of the lesion if he is not confronted with the possibility of repair 
of a large defect and can shift that responsibilit}’’ to others. This in itself should 
result in an increased number of cures because inadequate removal has frequently 
been disastrous. 

In certain patients there are exceptions as in the removal of small skin lesions 
which are immediately sutured or covered with a small skin graft and then 
followed by x-ray or radium treatments. 

As an example of the cooperation above mentioned, the author wishes to cite 
two cases, one treated by the radiology department and the other by the surgical 
department; 

CASE 1: Miss F. D. developed a lesion under her right eye which was diag- 
nosed as a cancer and treated for six years with deep x-ray therapy. 

In 1945 the lesion was pronounced cured and she was turned over to the 
Plastic Surgery Division for Repair of the defect, (fig. 1) 

On December 5, 1945, the mass of scar tissue, necrotic bone and lining of the 
antrum was removed and the antrum was packed with vaseline gauze. No 
malignancy found in this specimen, (fig. 1) 

1st Stage Repair: On IMay 28, 1946, a pedicle was outlined on the forehead 
following a pattern designed to come down and cover the defect. The flap was 
elevated from the forehead and sutured back in place with subcuticular stitches 
(subcuticular stitches are used in exposed areas to avoid transferring “2nd hand 
stitch marks” to the grafted area). Following patterns, flaps were outlined 
around the edge of the defect on the cheek to be turned in as lining later, (fig- 2) 

* From The Straith Clinic for Oral and Plastic Surgery, David Whitnej’ Bldg., Detroit, 
Mich. 
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2nd Stage Repair: On June 22, 1946, flaps surrounding the defect \\ ere turned 
in and sutured together with catgut with tlie knots tied inside the antrum. The 
forehead flap was elevated and brought down to cover the defect and a Derma- 
tome graft was removed from the thigh and sutured in place in the forehead 
defect. Tlic sutures were left long and tied over gauze to produce pressure. 
The under side of the pedicle was also skin grafted, (fig. 3) 

3rd Stage Repair: Four weeks later the pedicle was severed and the unused 
part returned to the forehead after removing the skin graft from its under surface. 
A few liairs remaining on the cheek flap were epilated by electrolysis. The 
forehead flap as usual is an excellent match for the facial skm. (fig. 4) 


Fm. 1. Radiological Cohe ok CANcpn ok tub Cheek afteti Sne YEAna Theatment 
Note Exposed Bone 

Fio. 2 Forehead Pedicle Outlined, Elevated and Resutured wim 
Subcuticular Sutures in the Anterior Area 
Flaps around tbe antral opening have been elevated and resutured m old position to 
develop circulation in flap 


QASE 2: Early History — ^About January, 1929, the patient, C. V. T., first 
noticed an ulcer in the right side of the cheek opposite some bad teeth. The 
teeth were removed. The Wnssermann ivas reported negative. A positive 
Wassermann was reported later. A fissure developed in llie ulcer which ex- 
tended back into tlie cheek. 

On August 1, 1930, patient appeared at the Harper Hospital Clinic and was 
sent into the hospital. 

Examination August 1, 1930: Marked swelling in low’er lip size of an acorn. 
Fissure extending from angle of mouth back two inches into buccal membrane, 
about \ inch deep and appeared secondaniy infected. (See fig. 5) 

Biop^’ was taken on entrance to the hospital and reported, "‘advanced squa- 
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Fig. 3 Fig. 4 

Fig. 3. Forehead Pedicle Brought to Face and Sutured into Defect with 
Subcuticular Stitches — ^After Inturned Flats had been Turned over 
AND Sutured to Form Lining 

Skin graft has been applied to forehead and held down by gauze dressing tied on with 
graft sutures. Under side of the pedicle has also been skin grafted. 

Fig. 4. Result Six Months after Completion 
The graft matches well, shows few stitch marks and has had the few isolated hair follicles 
epilated. Hair arrangement covers the small grafted area on the forehead. 



. Fig. 5. C. V. T. showing Lesion on Lip from Secondary Infection of Large 
Carcinomatous Ulcer Inside Mouth 


Submaxillary glands very prominent 


Fig. 6. Tube Pedicle has been Prepared over Right Deltoid Region 
Glands have been resected from the right side of the neck. Note mucous membrane 
brought out to skin edges around the defect. Flap on chin has been elevated and resutured. 
(See Plate I, fig. 1.) 



PLATE 



Plate I 

Fiq, 1. Inturncd flap outJined and elevated— to be resutured in position. 

Fia. 2. Intumed flap inverted and sutured to oral mucous membrane — red border flaps 
elevated. 

' Flo, 3. Red border flap sutured to inturncd flap on posterior border. 

, Fio. 4. Deltoid pedicle sutured in piece. 
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mous celled carcinoma, rapid growth, pearl formation, marked by lymphoid 
reaction”. 

On August 8, 1930, with the cooperation of Doctors Allen and Salot we made 
an excision of i the lower lip and cheek back to the molar region. The mucous 
membrane was brought out and sutured to skin all around the defect to facilitate 
use of surrounding skin as inturned pedicles to supply lining to mouth cavity. 
(See fig. 6) 

On September 20, 1930, a block dissection of glands of the right side of the 
neck was done by Doctors Sterling and Salot. 

Pathological report; Widespread metastasis in lymphonodes; none in salivaiy 
glands. 



Fig. 7 Fio. 8 

Fig. 7. Deltoid Tube Pedicle Attached to Cover Lip Defect 
Plaster cast applied to maintain head-arm relationship. (See Plate I, fig. 4.) 

Fig. 8. Patient 17J Years after Removal op ms Carcinoma 

Three series of deep x-ray treatments were given by Dr. Lecutia. (fig. 6) 
February 12, 1931 — (six months after the tiunor resection) a right Deltoid 
tube pedicle was constructed according to pattern. A flap was outlined on the 
lower lip, chin and cheek, dissected up to the base of the buccal sulcus and 
brought back and sutured in its original position again. (See fig. 1, Plate I) 
A small flap of mucous membrane from the medial edge of the lip was also 
elevated and sutured back in position. (See fig. 2, Plate I; see fig. 6) 

March 8, 1931 — ^The inturned flap was elevated from chin, turned in as lining 
and sutured to mucous membrane of the upper cheek defect. Mucous mem- 
brane flap was brought up from medial edge of defect and sutured to former flap 
along its posterior edge. (See fig. 2, 3, Plate I) 

The distal end of the deltoid pedicle was brought up and sutured into defect 
as covering. (See fig. 4, Plate I, fig. 7) 



268 


CLAIRE L. STBAITH 


April 1, 1931 — ^The pedicle was severed from the chin and the unused portion 
returned to the shoulder. 

As in all cases, foreign skin does not match the face and, therefore, the old 
Moristin method of skin stretching was brought into play. 

In a series of four operations, the skin graft was gradually excised and the 
surrounding skin brought over to cover the defect. A naso labial flap from the 
right side was turned down to replace the remaining skin in the upper -3 of the 
lip. Thus the entire mass of foreign skin had been removed and replaced with 
skin of similar texture and color. (See Plate II) 

The patient has been observed frequently and has remained free from cancer 
for 17^ years since his carcinoma was removed. (See fig. 8 — completed case.) 

CONCLUSIONS 

1. Such cooperation between services in the treatment of cancer we believe is 
desirable and would increase the percentage of cures. 

2. With but few exceptions, the Plastic Surgeon's function should be the 
correction of deformities rather than the cure of disease. 


EYELID KECONSTOUCTION IN THE BLINDED* 

S M DUPERTUISt 
Pttlahurgh, Pa 

In the reconstruction of eyelids m blinded ^\ar casualties, the primary goal has 
been the rehabilitation of the orbit and lids to tolerate and retain an acceptable 
ocular prosthesis Of equal importance is the thoughtful selection of reparative 
procedures to reconstruct eyelids ^\lth adequate function, and appearance as 
normal as possible, but \Mth planned consideration to imnimize any further 
scarring from donor sites uhen adjacent pedicle grafts are required In many 
patients ^\lth eyelid wounds, there is senous cicatricial damage of surrounding 
areas, so the plans for reconstniction should include all the damaged structures 
Thus a comprehensne plan of repair will eliminate duplication of operative 
procedures and speed the rehabilitation of the patient 

The cnteria for successful eyelid reconstruction have been elaborated clearly 
by Spaeth, (1) Hughes (2, 3) and others When a\oilable and practical, the 
selection of eyelid skin, tarsus and conjunctiva for reparative hd surgerj will 
provide the finest results The selection of other than lid tissues is dictated 
alwajs by necessity and ne\er bj choicel Again it should be emphosized that 
in the presence of an intact functional eyeball, skin should never be grafted for 
conjunctival lining wliero it itrnj cause corneal irritation and ulceration In 
this senes of cases, however, either skin or mucous membrane could bo utilized 
for lining since all the damaged sockets were surgically anophthalmic With 
no cornea to be protected, the demands were less e\actmg and some of the 
satisfactoiy results show lids, of good appearance and position but frequently 
quite fixed and immobile 

■Whenever possible, excision and revision of contracted scar, with preservation 
and replacement of lid tissues, will provide the best reparative result as show*n 
m figs la and lb The tight scar has caused notching of both upper and low er 
ej elida but the conjunctival lining w as adequate In repositioning the distorted 
upper lid portions, the tarso conjunctival edges were approximated with ac- 
curacj , the orbicularis muscle layer sutured separatel> , and the skin closed w ith 
G-0 silk cicatncial notching of the upper Ud was adherent to the supra- 

orbital ridge, a small pedicle of adjacent subcutaneous tissue w as interpolated 
into this area to prevent recurrence of the contracture and notching Likewise 
the thickened scar in the left inner canthal region and the notch of the left low er 
eyelid have been corrected 

Wien the empty conjunctival sac is contracted by scar, as seen m figs 2a and 
2b, more lining must be introduced A portion of thin split skin graft from the 
inner aspect of the upper arm proved adequate m supplementing the remaining 

• Preaented at the Fifteenth Annual Meeting of the American Societj of Plastic and 
j *• * , f 7 r Mo November 14 1946 

* ■ NR 

' - the Philadelphia Naval Hospital 
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conjunctiva. After elevation of the depressed left inner canthus, two acceptabel 
prosthetic eyes could be inserted and retained (fig. 2c). The intermixing of sTHn 
and conjunctiva for lining the right socket produced a continued purulent dis- 
charge of epithelial debris, as compared with the normal conjunctival lining of 
the left side. 

In a similar case of contracted lining with more cicatricial deformity of the 
lids (fig. 3a), the replacement was made rather easily with two strips of split 



Fig. la Notch deformity of both upper and lower right eyelids from contracted vertical 
scars with less soar deformity of the opposite side. 




Fig. lb. .Appearance after correction of displaced lid structures, careful revision of 
scars and the insertion of a plastic ocular prosthesis. 

mucous membrane secured from the lower lip. The drawing in fig. 3b illustrates 
the simple manner in which two inch strips of split mucous membrane were 
shaved from the flat surface of the lower lip following distension with procaine 
solution. Two good strips can be obtained from the lower lip and one or two 
from the upper lip when required. Healing of the lip is spontaneous, without 
suture, in 10 days and a second or third graft can be secured from the same areas 
within three to four week intervals. In this manner it would be possible to re- 
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Burfnce an entire orbit \\ith split mucous membrane Before insertion, the 
grafts were placed, raw side out on a stent mold, lightly covered with vaseline, 
and the results have been superior to the more tedious procedure of obtaining 
full thickness grafts from the inner surface of the cheek. Variations of the proce- 
dure consist in suturing one edge of a mucous membrane graft to the dissected 
lid margin and securing pressure ^'ith a small amount of fluff gauze packed over 



Fio. 2a. Loss or Both Etes, with a Tempobaiiy Phosthesis in the Depressed 
Left Socket 



rio. 2b. Nfarlt Complete Contractdre of Rionr CoNnmcriVAL Sac 



Fio. 2c Additional lining on the nght supplied thin eplit akin graft to permit inser- 
tloa of artificial plastic eyes Left inner canthus has been elevated 

the graft The normal appearance of this lining is evident m fig 3c and the 
appearance of the prosthetic eye is seen in fig. 3d. 

Obliteration of the inferior cul de sac by contracture of a dense mass of scar 
adherent to the underlying maxilla (fig. 4a) demands the complete resection of 
this cicalnx to release the lid border. An adjacent pedicle of skin and fat from 
the nasolabial fold, interpolated upward to cover the defect, provided surface 
coverage of good texture and color for the lower hd and cheek. The final view 
(fig. 4b) was taken two hours after insertion of the new prosthetic eyes, and the 
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staring appearance should disappear after stretching and adjustment have oc- 
curred. 

When the inner portion of a lower lid is missing (fig. 5a), it is possible to utilize 
the visible conjunctival surface by folding it upward and resurfacing this area 
with an adjacent rotated pedicle. Fig. 5b shows the manner in which a second 
pedicle was rotated upward immediately to cover this donor site and to inter- 
polate good tissue betw’een the lid and a contracted mass of scar. Later this 
scar was replaced by a free graft from the clavicular region (fig. 5c) and an eye 



Fiq, 3d. The pltistlc prosthesis is well tolerated. Some photophobia of the right eyo 
accounts for the protective squint from the bright photographic lights. 

lash graft inserted into the lo^ver lid. likewise the apparent increased distance 
between the eyes lias been improved by the insertion of a cartilage graft on the 
depressed nasal bridge. 

- In a similar case wth full thickness loss of the inner lialf of the low'er lid (fig. 
6a) all the available conjunctiva again was mobilized and the normal cheek skin 
widely undermined and advanced upwards. Fig. 6b indicat<» the manner in 
which the lid edges were sutured together and at a second stage tlic insertion 
of a free clavicular skin graft to decrease the tendenc>' of retraction after lid 
separation. Tlie routine use of a free skin graft in all cases of reconstruction 
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employing the split lid method, as demonstrated by Hughes, (i) has improved 
the appearance and position of the reconstructed lid. The final view of this case 



Fig. 4a. Loss or Both Eyes from Sniper’s Bullet WmcH Entered Right Malar 

Region 

Fjg. 4b. An ulcerated adherent mass of dense scar on left cheek obliterated the inferior 
fornix of the lower eyelid Excision and adjacent nasolabial pedicle graft are outlined. 

Fig. 4o. Appearance after interpolation of pedicle upward to left inner canthus. Recent 
insertion of artificial plastic eyes, before stretching and adjustment of lids, accounts for 
staring appearance. 



Fig. 5a. Full thickness loss of the inner portion of left lower eyelid, with surrounding 
scar and an adhesion holding the lids together. 

shows an acceptable lower lid with a few lashes and minimal scar deformity of 
the cheek (fig. 6c). 

When there is total loss of the lower lid, deformity of the upper lid and scar 
depression in the adjacent glabellar region of the nose (fig. 7a), some type of 



Jio 5b (a) Full thickness defect near inner canthus of left lo^er hd. adjacent pedicle 
undermined (b) Pedicle sutured over defect and eecond cheek pedicle outlined to be 
advanced ,v 1 .... \ conjunctiva is 

sutured < • * * ■ > ' »nt of adjacent 

sear by < . . ■ 1 1 • 








Fiq. 6b. (a) Full thickness defect of inner half of left lower lid. (b) Cheek flap under- 
mined for advancement upward, (c) Cross section showing utilization of exposed con- 
junctiva for lining, (d) Closure with lid adhesions, (e) Later insertion of free clavicular 
skin graft for improved relaxation, (f) Insertion of eyelash graft from eyebrow. 
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Pig 8a. Loss of both eyes, with destruction of inner canthal region on right side. Gla- 
bella region of nose covered with depressed scar. 



Pig. 8b (a) Defect of right inner canthal region and soar deformity of the glabella 
region of the nose Transverse forehead pedicle outlined (b) Transfer of forehead pedicle 
to cover inner canthal detect (c) Cross section show ing exposed conjunctiva rolled inn ard 
for lining, (d) Revision of pedicle at inner canthus with transfer of pedicle base to replace 
glabella soar, (e) Final appearance after insertion of contour graft of preserved cartilage. 
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pedicle repair is indicated This becomes mandatory \\hen a large orbital 
ethmoid fistula is present (fig 7b), because a larger portion of skin and subcutane- 
ous tissue ■with sufficient vascularity is required in planning the entire reconstruc- 
tion Thus a tubed pedicle was constructed below the bearded area on the neck 
(fig 7c), transferred to the right cheek (fig 7d), and later shifted to replace the 
scar m the glabellar region (fig 7e) Thcie was adequate tissue to close the 



Fio 8c Reconatruetjon of both orcfts b\ a transverse forehead pedsele graft with tern 
pot&r> proatUesia in position I ater pedicle and adjacent scars v.cre revised for improved 
appearance 



Fio 9a Fio Oc 

Tjo Oa Total loss of right loner ejclid with bony destruction of infra orbital ridge, 
right malar region and bridge of nose 

Fla 9c Final appearance after reconstruction v.ith transverse forehead pedicle from 
above right eyebrow, and tlie insertion of presen ed cartilage grafts to improve contour 

orbital fistula and the repbeed lower lid was lined with split mucous membrane 
The ocular prosthesis was retained well and the depressed glabellar region was 
rebuilt with preserved cartibgc (fig 7f) po«!sible it is advisable alwajs 

to close an orbital fistula into the nose to eliminate the profuse discharge from 
the irntatetl and infected conjunctival lining 
In a similar defect of the inner canthu** and glabellar region of the nose, but 
w'lthout an orbital fistula (fig 8a), a transverse or vertical forche<ul pedicle will 




Pig. 10a. Extensive facial damage from gunshot wound, with opening into left antrum, 
total destruction of right lower eyelid and multiple deep pigmented scars. 

Fig. 10b. Appearance (at time of arrival at Philadelphia Naval Hospital) after closure 
of left antral opening with a chest tubed pedicle graft. 

supply the required tissue for repair. The drawings in fig. 8b, illustrate the 
manner in which a transverse pedicle was utilized for the reconstruction of both 
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the inner canthal and glabellar regioia; the early post operative view (fig. 8c) 
shows the minimal scar of the donor site on the forehead. Wlien it becomes 
necessary to mtroduce cartilage, bone or dermal grafts to improve contour, a 




Fja lOd. Final view at discharije, after rcplscmc denso scar of laft cheek with a neck 
pedicle graft, and n)cticulous multiple revisions of the many pigmented scars 

pedicle graft with subcutaneous tissue diould be selected as surface covenng, 
because free skm grafts can not be undennmed widely with any degree of safety. 

Tlie same forehead pedicle method can be employed in cases of marked loss 
of tissue and bone in the infra»orbital region (fig 9a) In this instance the entire 
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lower lid was missing with the exposed conjunctiva pulled down on the cheek 
and there was a marked deformity of the glabellar region. The profile view 
(fig. 9b) shows the degree of bone loss in these areas. The lower lid was recon- 
structed with a transverse forehead pedicle from above the right eyebrow (fig. 
9c), and hned with spht mucous membrane from the lip. Later, cartilage grafts 
were inserted to correct the contour deformities of the infra-orbital and glabellar 
regions (fig. 9d). 

The value of a comprehensive plan of reconstruction is best illustrated in this 
case of severe facial deformity (fig. 10a) where the complete loss of the right 
lower eyehd was only one important detail in this picture of extensive disfigure- 
ment. Previously, a pedicle graft had been applied to close the left antral 
opening, but the extensive scar of the entire right infra-orbital region is visible 
with no vestige of lower lid remaining (fig. 10b). After excision of the cheek 
scar, the normal tissues below were advanced upward and incorporated in the 
spht hd technique for reconstruction of the lower hd by this method. Pedicle 
reconstruction of this lid — always a method of necessity and never of choice — 
was not required, since there was no subjacent bony deformity of this area. 
Again a generous free clavicular skin graft was inserted into the lower hd for 
relaxation of this reconstructed part (fig. 10c). Thus the reparative hd proce- 
dures were integrated into the operative plan of rehabilitation so that all phases 
were completed expeditiously (fig. lOd). 

SUMMARY 

In recapitulation, the fohowing observations deserve serious consideration. 
When possible, the utihzation of hd tissues for eyehd reconstructions provides 
the best results, and in the split hd technique the insertion of a free clavicular 
skin graft into the new hd improves its appearance and position. For more 
serious deformities involving bony loss, pedicle grafts are indicated and these 
are planned to minimize any scar deformity of adjacent donor sites. Spht 
mucous membrane from the hps can be obtained simply and in adequate quantity 
to provide the preferred substitute lining even for the anophthalmic socket. A 
thoughtful, comprehensive and frequently cooperative plan of reparative surgery 
to include ah damaged areas adjacent to or associated with eyehd deformities, 
will ehminate duplication of operative procedures and speed the ultimate success- 
ful reconstruction. 
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ESTABLISHING A PRESERVED CARTILAGE BANK 
JAMES BARRETT BROWN. M D , F A C B 

AND 

ArcCARTHY DeMEUE, M D 

Department of Surgery, Washington University Medical School, St Louis, Missouri 

In plastic surgery the problem frequently anses of reconstructing features and 
contours that have been lost or are congenitally deficient Suitable soft tissue 
restoration has to be made A\nth the patient’s own tissue, but the support (or 
armature) such as that required for a nose, ear, or orbital border may be supplied 
from a stock source of preserved human cartilage Fresh autogenous tissues 
have advantages, but m a large series of patients it may not be expedient to 
open the thorax in every one, the costal cartilage being the mam source of supply 

A suitable extraneous substance possesses the follouing qualifications 

1 It must be sterile 

2 It must incite little or no tissue reaction 

3 It must be readily available m large quantities and preferably inexpensive 

4 It should be easy to vork^ith and to carve Forms and molds mode prior 
to operation serve as good patterns, but arc often different from the shapes needed 
at time of operation The substance chosen must be of such a nature that it 
can be fasluoned quickly and accurately 

6 It should maintain the shape m which it is inserted Warping, curling, 
melting, and dissolving are undesirable qualities 

G It should be non absorbable 

The list of substances ^^hlc!l have been used in filling out contours includes 
such things as ivory, steel, gold, silver, tantalum, paraffin, rubber, wood, bone, 
glass, plastic, etc It is probable that cartilage fulfills the quahficationa more 
than any other substance and is acceptable in the largest number of cases 

Cartilage may be divided into three groups according to its source 

1 Auto — that obtained from the same individual 

2 Homo — that obtained from another mdividual of the same species 

3 Hetcro — that obtained from a different species 

The third group probably can be negated iw a source for successful implanta- 
tion because these transplants are apt to bo discharged rather violently 

Hyalme cartilage has the widest vanety of uses because of its availability in 
large quantities from the costal cartilages, but elastic and fibrous cartilage have 
been implanted successfully 

The first experimental work on the transplantation of cartilage was probably 
done by Bert (1) in 1865 He concluded that a cartilage graft remained viable 
and was later converted to bone His erpcriments were all done on animals 
Koenig (2) is gi\ on credit for the first use of autoKiartilage transplants in the 
hmnan Aluch m\cstigativc work has been done since that time even though 
there is still a divided opinion among plastic surgeons concerning the use of 
preserved homo-cartilagc ns opposed to fresh nuto-cartilage 

2S3 
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The advantages of preserved homo-cartilage are: 

1. Its procurement does not require a major surgical procedure invoUing 
additional operating time and risk. Postoperative chest pain is also to be 
considered. 

2. It is available in the quantity desired. The use of auto-cartilage in recon- 
struction of severe facial defects might require opening both sides of the chest 
and in children and small adults still be insufficient in amount. 



Fig. 1. Diagranunatic drawing of thoracic cage showing the source of costal cartilage- 
The heavy dotted line indicates the incisions made to obtain the maximum amount of cart 
tUage. The stippled area indicates the costal cartilage of the sixth rib. This is the bes 
source of cartfla^ous an^es. 

3. The quality and shape of cartilage needed is available. For example, in 
nasal reconstruction an angle is often needed and definite width required. It 
is better to have a selection of material and to concentrate on giving the patient 
the best possible result than to tiy to get by on what one can find. The curva- 
ture of the chest in the r^on of costal cartilages in many individuals makes the 
derired angle rare. Also in cases in which length is needed, as in building out 
the contour of a mandible, a small person woidd be quite inadequate in cartilage. 
The nature of the cartilage itself has to be considered. If the patient's own 
cartilage is partially calcified or has large vacuolated areas it is imdesirable. 
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4. It maintains the shape in Avhich it was inserted. The tendency of fresli 
anto-cartilagc to curl has mined many a result that looked perfect at time of 








Pig. 5. Variety of preserved homo-cartilage available. Both quality and quantity 
needed are shown. At top of illustration are_ angles used mainly in nasal reconstruction. 
At bottom is seen the type of cartilage desirable in jaw reconstruction. Note length. 
Some pieces measure over six inches. These would be very difficult to obtain at time of 
operation. 
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5. Because of availability it can be used as a temporary prosthesis or as a 
pattern for the later permanent implant. 

6. Sliced, chipped, diced, and grated cartilage way be prepaired from this pre- 
served material and used as desired. 

The disadvantages are: 

1. There is more likelihood of absorption than of fresh auto or homo-trans- 
plants, (3, 4) however, many preserved cartilage transplants retain their size 
and shape for long periods (5-7). 

2. It may not be esthetic to a patient to have foreign cartilage implanted, 
but this usually can be allayed by properly informing the patient. 

3. The preservative used for the cartilage may cause a reaction in the re- 
cipient’s tissues. 



Fig. 7. Photograph show ing fashioning of L-shaped nasal cartilage at time of operation. 

On a large plastic service it is advisable to have on hand a large supply of 
preserved cartilage. This is kept in the form of a cartilage bank. The steps 
in the establishment of such a cartilage bank are: 

1. Procuring the cartilage, 

2. Cleaning and preparing the cartilage for storage, 

3. Selecting a suitable preservative, and 

4. Maintaining a system of storage and bacteriological study. 

Procuring the cartilage may seem an insurmountable task, but perseverence 
and cooperation with a pathology department are requisite. One must be 
present at fresh autopsies and show a keen interest in the taking of the cartilage. 
The usual autopsy incision to enter the thoracic cage follows the lateral portion 
of the sternum through the costal cartilages and at its inferior portion goes 
directly through the best source of cartilaginous angles. It may be difficult to 
persuade the pathologist to make the opening more laterally. 
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The cartilage can be placed in a stenle container in a freezing unit until read^ 
for cleaning The preser\ation b> antiseptics before cleaning is not general!} 
satisfactory 

The selection of suitable patients for the taking of cartilage is also important 
The age of the patient slioiild be betueen seventeen and fort} fi>c Beloiv 
seventeen the cartilage is too small and is more e isily absorbed and o\ er fortj 
five it becomes yelIo\A , brittle and frequentlj calcified Cartilage should not 
be taken from patients \\ho ha\c had chest mfeetions positue serologj, con 
tagious disease or bacteremia 

Tlie cleaning and preparing of the cartilage involves manual labor but it is 
the most important step in the \v hole procedure of establishing a bank It Is 
emphasized that all ponchondnum is to be removed before placing in the pre 



serving solution The instruments needed are TS\o Icnacula (two to three 
teeth preferred), one Joseph elcAalor, scissors, cartilage knife, t^vo Ochsner 
clamps and a i\oodeD block Tliese instruments are sterilized The fables to 
be used are draped with sterile sheets and the person as bo is to clean the cartilage 
puts on cap, mask, stenle g0A\n and glo\es The frozen cartilage is then placed 
m a basin of sterile saline The total removal of the ponchondnum is best done 
by making an incision just through the penchondrium and eleiatmg it along 
the incision The underlying cartilage can thus be exposed without damage 
The Joseph nasal penoateal elevator has proved invaluable in this operation 
Once a start has been obtained the entire perichondnum can usually be stripped 
off The tenaculum is u«ed to hold the cartilage firml} without damaging it 
Junctions betA\een the costal cartilages arc not preserved unless the bndge 
between is actually cartilage or is calcified A fibrous junction can harbor 
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bacteria. After each piece is cleaned it is placed in a basin of sterile saline. 
The entire lot is then rinsed with saline before storage in the preservative. 

The preservative must possess bacteriostatic and bacteriocidal qualities and 
must be non-injurious to living tissues and not incite reaction. Several means 
of preservation have been used such as freezing, desiccating, boiling in merthio- 
saline, immersing in alcohol and m various antiseptic agents. Mercurial anti- 
septics have proved efficient and one method is to first place the cartilage in a 
sterile glass jar containing 1 : 100 aqueous merthiolate solution, with at least an 
inch of solution over the cartilage. The top of the jar is then sealed on with 
tape, the jar labeled, and placed in the refrigerator where it remains except while 
taking cultures, changing the solution, or obtaining cartilage for use. The 
solution is changed in a week and at the end of two weeks, it is then ready for 



Fig 12. After the cartilage is firmly in place, the ear is cut loose from the scalp with 
careful dissection to leave viable soft tissue on both the cartilage and the skull. The double 
surface defect is covered with a thick split graft as shown. (From Surgery, Gynecology 
and Obstetrics, Vol 84, Feb 1947 ) 

use if cultures are satisfactory and is placed in 1:5000 aqueous merthiolate. 
This weaker solution is used as the maintaining solution in order that the amount 
of preservative inserted at time of operation may be minimized. This solution 
is changed every two weeks at which time cultures are taken 

Fresh lots of cartilage are never placed with older cartilage until they have 
been preserved for the prescribed length of time. In cases where several pieces 
are removed for selection at operation, but not used, they are put in a separate 
jar again in 1 : 1000 merthiolate for two weeks. It would be preferable to have a 
separate container for every piece that is to be stored. At time of operation 
tbe cartilage is washed in saline. Cartilage stored in this manner can be used 
as long as two or more years but should not be used if it has been in the solution 
less than two weeks. 

Bacteriological studies are carried out best by taking the first culture before 
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placing m the 1 1000 merthiolate then at the end of the first and second weeks 
and every two weeks thereafter To get a representative culture several pieces 
of cartilage should be planted m a broth These are obtained by using a sterile 
knife and forceps and cutting several small chips off different pieces in the same 
jar Positive cultures should be very rare but in cases m which they occur the 
entire jar is quarantined and placed again m 1 1000 merthiolate for at least two 
u ecks and tw o negative cultures 


SUMMARY 

A method of organizing a preserved homo cartilage bank has been presented 
for use in conjunction with plastic surgeiy procedures Appropriate cartilage 
IS obtained at fresh autopsies, it is refngerated (frozen if possible), thoroughly 
cleaned and again refrigerated m a solution of aqueous merthiolate Systematic 
bactenological studies are made The advantages and disadvantages of pre 
served homo-cartilage were outhned 
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SUEGICAL MANAGEMENT OF CUTANEOUS 
POSTDIPHTHERITIC ULCERS 


HENRY P. ROYSTER, M.D. 

From the Surgical Clinic of the Hospital of the University of Pennsylvania and the 
Harrison Department of Surgical Research, Schools of Medicine, University of 
Pennsylvania, Philadelphia 

This report of our experiences in the use of several surgical methods of treat- 
ment for indolent or recurrent cutaneous postdiphtheritic ulcers which failed 
to heal as a result of other therapeutic measures is a supplement to the principal 
study carried out by Livingood, Periy and Forrester (1) who reviewed the 
clinical aspects of 140 cases of cutaneous diphtheria admitted to an overseas 
Army hospital. It refers only to primary diphtheritic infection of the skin and 
is not concerned wth diphtheritic infection of surgical wounds ("wound” 
diphtheria). 

Cutaneous diphtheria occurred chiefly in soldiers living under jungle, field or 
combat conditions where bathing and changes of clothing were infrequent 
luxuries and where nutrition was often inadequate. Many of the patients gave 
a history suggesting that small cuts, leech bites or abrasions were present for 
several days before they became infected with C. diphtheriae. The diphtheritic 
lesions occurred over the entire cutaneous surface but were most common on the 
lower part of the leg, ankle, foot and hand. They were often multiple. Those 
on the distal part of the lower extremity were the slowest to heal. Virulent 
organisms of C. diphtheriae were isolated in 80 per cent of 109 patients in whom 
the disease was active at the time of admission. Faucial diphtheria did not 
appear on the cutaneous diphtheria wards, and repeated throat cultures of 
personnel and patients were all negative. Livingood and his associates (1) 
emphasize that the history and physical signs are so characteristic that the 
diagnosis can nearly always be made purely on clinical grounds. This is im- 
portant if diphtheria antitoxin is to be given promptly. The time needed for 
bacteriological confirmation means a delay of several days, and the experienced 
observer does not need to await a final culture report or virulence test. 

The acute lesion begins as an ulcer covered with a gray membrane which may 
be peeled off revealing necrotic corium (fig. 1). The corium later becomes a 
black adherent eschar which can be removed only by cutting mth scissors or 
knife. Healing takes place centripetally. The subsequently formed scar is 
characteristic, vdth a smooth, pink, depressed center and raised hyperpigmented 
periphery. In contrast to ulcers due to other causes where closure is greatly 
facilitated by contracture, it does not contract centrally, and the final scar is 
identical in size with the original lesion. The adjacent skin is normal in color 
but is firm, unyielding and not easily wrinkled. Often there is a central ulcer 
which fails to heal (fig. 2). Moreover, in many cases which are apparently 
healed, a bleb vdll appear on the surface of the scar either spontaneously or as 
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the result of slight trauma Then the entire area of regenerated epithelium 
breaks down once more This type of recurrent \ilceration occurred m 20 per 
cent of our cases This unusual characteristic is perhaps cKplamed by the 
microscopic picture which sho\^8 massive fibrous tissue formation enclosing 
\ essels Inch are surrounded by round cell exudate so abundant that the lumens 
are'^nearly occluded The scar axtends peripherally beneith the normal skin 
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Fig. 2. Postdiphtheritic ulcer of leg unhealed after S months (center of the 3 lesions). 
Note the scarred depression in all 3 lesions, indicative of the extent of the original area of 
ulceration Negative )S!A44884, Army Institute of Pathology. 
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hospital stay for the entire group averaged 120 days The ulcers of C patients 
^ve^e unhealed after G months 


Syst'^mic 

The gravest complications uere those affecting the nervous system and heart 
Central and penpheral neurological changes uere noted m 34 per cent (2) 
Tive per cent developed cardiac complications (3) One patient died as a 
result of diphtheritic mjocarditis 


TREATMENT 

Specific 

The early administration of diphtheria antito^cin is, Livmgood and his associ 
ates (1) believe, the most important single therapeutic measure Fewer comph 
cations occurred m patients who received antitoxin within 32 dajs after onset 
of the ulcer than in those who recoi\ed it after that penod, and slow healing and 
ulceration were much less common Tlie poorest results were in those who did 
not get antitoxin at all The maximum response was obtained when it was 
given within the first week \Vlien administered parcnterally penicillin assisted 
m reducing pain and clearing secondaiy infection, but it did not othcnvisc change 
the course of the disease 


Local 

Various methods of local treatment were employed, but none of them was 
\erj effective The drugs used included 2 inc peroxide, potassium permanganate, 
penicillin, local sulfonamide, application of mercuric chloride and ‘^alme soaks 
Of these z\we peroxide ws the best Frequent soap and v. ater w ashmgs, general 
cleanliness and treatment of local fungus infection were considered essential 
Antitoxin was of no more value when injcelcd locallj than wlien injected into 
the buttock 


Surgical 

Excision of the acute lesion w as not attempted m this hospital Tw o patients 
60 treated were admitted from another installation One wound had been un 
successfully grafted and the other left open Even though both received anti- 
toxin soon after onset, healing was greatly delated beyond the time expected 
for lesions of this group Consequently we hesitated to treat anj patients in 
this manner Twelve patients with 10 chronic ulcers were operated upon m 
this installation Excision of the ulcerated area and a small cuff of adjacent 
skm was performed on all patients and the defect was repaired m 1 of 3 wa\s 
1 by sliding flap with relaxing incisions covered with grafts (1 patient), 2 by 
extensive undermining to reduce tension following bj simple closure (10 ulcers 
m 8 patients), and bj application of epht-skm grafts (5 ulcers in 3 patients) 
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RESTJETS 

Exckion with Closure by Sliding Flap and Grafted Relaxing Incisions 

The 1 case done by this method was imsuccessful. The closure in the region 
of the ulcer broke down, healed and then reciured while the patient was still 
bedfast. Evacuation to the Zone of the Interior was eventually necessary. 
The grafted areas of the relaxing incisions healed uneventfully 

Excision and Primary Closure {10 Ulcers, 8 Patients) 

Even after thorough undermining and approximation of skin without imdue 
tension, wound healing was poor and central ulceration in the region of theformer 
ulcer developed in all patients post-operatively. Four of the ulcers healed 



Fig. 4. Postoperative result of excision and split-skin grafting. Same patient as in 
figure 2. Negative A4533, Army Institute of Pathology. 

temporarily only to recur after the patients had rmdergone short periods of 
I activity. 

Excision and Split-Skin Graft 

In the 5 ulcers so treated (3 patients) the results were successful (figs. 4 and 
5). There was retarded healing in 2 of the grafts, but when it finally occurred, 
the surface was smooth and firm. Although 1 of the grafted patients was sent 
to the Zone of the Interior for a reason not related to the ulcer, the others re- 
tiurned to duty and were able to carry out their work without recurrence of the 
lesion. 

It is noteworthy that in every one of the grafted patients after operation the 
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skin adjacent to t]ie nicer became much more pliable and soft and could be 
easily wrinkled. The explanation for this is not known. Tliis was not true in 
those treated by the other methods. The patients themselves were conscious 
of the difference and originally called it to our attention. 

We have recently had the opportunity to follow 1 additional patient, a former 
army nurse previously assigned to the cutaneous diphtheria wards of the hospi- 
tal. Her protocol was not included by Linngood et al. (1) because the patient 
was not observed long enough at the time of their report. 

Case 1. The history ia as follows: In August 1944, 3 sraall skin ulcers appeared over the 
lower anterior surface of the left leg. She had been actively participating in the treatment 



Fro. 5. Final result of excision and split-skin grafting of postdiphlheritic ulcer of instep 
whicli had existed for 90 days. Negative # A45476, Army Institute of Pathologj'. 

of patients with cutaneous diphtheria. Tlic central 1 of tlie 3 ulcers never epithelired, and 
the other2 alternately healed and broke down upon slight trauma. Numerous local meag. 
ures were employed without beneficial effect. The patient a’as next seen 1 and one-half 
, years later in January 1046 at the Hospital of the University of Pennsylvania after she had 
returned from overseas' duty and had been separated from the service. The 3 scars at this 
time were ulcerated and the peripheral skin firm and not easily stretched (6g. 6). On 
January 2G, 1946, the 3 lesions were excised and a split skin graft applied. There was lOO 
per cent "take" (fig. 7). The patient was examined in May 1946, 4 months after operation, 
and the wound was scon to be completely healed. It was noted that the prenously inelaalic 
surroundingskin had become soft and pliable. Eighteen months after operation the patient 
reported that there had been no recurrence of ufeeration. 

This patient's course emphasized the persistent nature of the ulcers and their refractori- 
ness to conservative methods of treatment. Simple excision and skin grafting penmtted 
permanent wound healing. 
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DISCUSSION 

No mention of surgical treatment of persistent cutaneous postdiphtheritic 
ulcers was found in the literature. Failure of healing was a major cause of 
disability in our patients, but its importance apparently has not been recognized. 
The full report of cutaneous diphtheria in the South Pacific by Liebow, MacLean, 
Bumstead and Welt (4) and a recent War Department Technical Bulletin (5) 



Fia. 6. Case I Postdiphtheritic Ulcers op Leg op One and One-Halp Years’ 

Duration 

do not mention the use of any sort of surgical therapj'^, nor do they emphasize 
prolonged disability from failure of ulcers to heal. 

Operation Avas resorted to in only 12 of our 140 patients (8.5 per cent). Our 
failure to treat more cases surgically was due to the fact that, since we had no 
previous experience Avith this disease, Ave thought that the lesions Avould heal 
permanently AA'ithout operation. After Ave had followed the patients for pro- 
longed periods and discovered the frequent tendency of the lesions to recur, it 
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was our opinion that more of them should have been excised and grafted It 
■nould liave resulted m a larger proportion of men being returned to duty and 
in reducing the period of hospitalization 
In the patients treated surgicallj the average age of the lesions was 145 days, 
varying from 89 to 204 days Our expencncc suggests that this was too long 



Flo 7 Case I Earlt Hesuet 12 Dats after Excision and Sfut Skin 
GRAF riNO 

to wait If a lesion has not healed after 60 to 70 days, further medical measures 
are meffective and operation should be considered 
Our senes of patients is too small to provide conclusive support for any method 
of surgical treatment, but it is our belief that the best procedure is to excise the 
ulcer with a surrounding cuff of skin and to co\er the defect with a split-skin 
graft 

Biological factors in wound healing must not be overlooked In a patient 
^ith anemia and hypoprotememia and associated hoolci\orm infestation the 
postoperative wound failed to heal until these factors were recogmzed and 
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corrected. Adequate feeding of protein and transfusions of blood and plasma 
were necessary in some patients. We did not recognize vitamin deficiency 
clinically in our patients, but avitaminosis was not uncommon in that part of 
the Avorld. 

These ulcers present an entirely different problem in wound healing from the 
usual cutaneous defect after a wound. In a series of 200 battle casualties from 
the same combat units which supplied the cases of cutaneous diphtheria, early 
secondary closure (4 to 12 days) was successful in 90 per cent. The failure of 
the diphtheritic lesions to heal was probably related to their histological structure 
which has been described earlier in this paper. The tissue around the lesion is 
inelastic and poorly supplied with blood due to fibrosis and perivascular round 
cell exudate. 


SUMMARY 

One hundred and forty cases of cutaneous diphtheria were seen in one Army 
hospital. The cutaneous ulcerations were indolent and even after primarj* 
heahng tended to recur. Thvelve patients (16 ulcers) were operated upon after 
an average period of 145 days. On the basis of our observations we recommend 
the following: 

1. Do not e.\cise the ulcer during its acute stage. 

2. Consider operation if the lesion has not healed in 60 to 70 days. 

3. Best results will probably be obtained by excising the ulcer and a small 
cuff of skin followed by application of a split-skin graft. 

4. Hypoproteinemia, anemia and vitamin deficiency must be sought for and 
corrected since it is only with the optimum care that these lesions will heal. 
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EXPERIMENTAL AND CLINICAL STUDIES OF REDUCED 
TEMPERATURES IN INJURY AND REPAIR IN MAN^ 

III. Direct Effect of Cooung and Freezing on Various 
Eleiients of tiie Human Skin* 


HAMILTON BAXTER, M.D., and MARTIN A. ENTIN, * 


(ifontreal^ Canada) 


The present report covers a special phase of the general investigative project 
dealing with the experimental and clinical study of the effect of reduced tem- 
peratures on injury and repair of human tissues (1, 2). Exposure of living tissue 
to the different temperatures produces alterations in tho rate of metabolic proc- 
esses depending upon the action of temperature on the rate of chemical reaction, 
and nature and rate of enzyme action. Temperatures drastically different from 
those of the normal environment of the particular organism, in addition to affect- 
ing the metabolism, introduce alterations of structural configurations of the 
cellular protoplasm. Freezing, for example, produces physico-chemical changes 
of colloidal systems entailing dehydration, splitting of radicals and denaturation 
of proteins (1). Thus, when a portion of the human body is exposed to the 
influence of reduced temperatures (e.g. chilled or frozen) the local metabolic rate 
will be proportional to the level of temperatures and ^vill prevail as long as that 
temperature is maintained, but the sequelae due to the physico*cheinical altera- 
tions of living matter may become apparent only after restoration of the part into 
the "normal” environment. 

These effects may be considered as "direct” and, as we have pointed out in a 
previous report (1), influence all tissues and imderlie all reactions that follow 
exposure of living human tissues to the action of reduced temperatures of various 
degrees. In the skin for instance, the "direct” damage due to cold miglit be the 
same to both endothelial cells of the subcpidermal capillaries and to the epi- 
thelial cells of the overlying epidermis, but the leakage of plasma that follows 
even partial damagd of the capillary endothelium may bo impair the exchange 
of gases and metabolites that many epithelial cells which had been only partially 
damaged are completely destroyed. Thus, the sequelae that follow the "direct” 
effect of cold depend upon the type of tissue involved, and may be superimposed 
upon each other bo that it is impossible to decide, from the examination of the 
end rfsult, what had been the primary cause and what the consequence. 

In order to separate the contribution of the "direct” effect of cold on human 
shin from its effects upon the vascular and other elements involved and the 
eequrfae that follow, it became necessary to devise a method whereby the latter 
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elements would be temporarily excluded. The use of split-thickness skin grafts 
permits one to subject a portion of human skin, temporarily deprived of the vas- 
cular and nervous elements, to the influences of different levels of controlled 
temperature, for definite periods of time. These observations are carried out 
imder conditions where the interplay of at least some of the various factors in- 
volved can be determined and where comparable controls are easily available. 
The results of these observations will be compared with similar studies carried out 
on pedicle tubes and flaps (whose vascular supply was intact but in which the 
nerve supply had been interrupted by transplantation) and with “normal” skin 
in which the original vascular and nerve elements were intact (2). Thus, it 
becomes possible by interpolation, to attempt an allocation of the contribution of 
each of the many factors involved in the pathogenesis of injury by cold. 

METHOD OP INVESTIGATION 

In order to separate the role of the direct effect of cold on human skin from the 
sequelae following the effect of cold on vascular elements, free split-thickness skin 
grafts (0.016 in.) were exposed to the action of different levels of controlled tem- 
peratures for definite periods of time. 

Free split-thickness skin grafts were selected for the study of the direct effect 
of cold because they have several features which make them suitable for such 
investigations: 

(a) Relatively uniform thickness of skin can be obtained from similar sites. 

(b) They are deprived of blood and nerve supply. 

(c) They can be subjected to various temperatures for definite periods of time, 

(d) They can be replaced on a suitable bed in the same or different individuals 
where their behaviour can be studied by means of biopsies and other methods. 

(e) Untreated skin grafts can be considered as relatively comparable controls. 

The skin grafts were removed imder uniform conditions in the operating room 

using the Padgett-Hood dermatome. The skin grafts were always folded so that 
the raw surfaces approximated each other in order to reduce dr3dng and were 
placed in corked glass vials. The vials were carefully sealed with strips of 
adhesive and appropriately labelled. A few specimens had been removed on 
one or more occasions for a short period of time and then were restored to the 
original temperature. Three types of media were used, namely pooled baby 
plasma, saline impregnated sponges, or air (“dry”). These media were chosen 
because they had been employed by previous investigators (Webster (9), Strumia 
(8) and others) thus making our results more comparable to theirs. Moreover, 
it was possible to study the effect of a wide range of cold temperatures on the 
different storage media. 

The range of temperature studied extended from 39®F. (4°C.) to — 108°P. 
(— 78°C.) and the time of exposure varied from a few hours to several months. 
For practical purposes four levels of temperature were used: 

(a) 39°F. to 45°F. (4°C. to 8°C.) 

The temperature of the ordinary hospital ward refrigerator. 

(b) 32°F. (O^C.) 
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The temperature of ordinary ice, universally avrulable. 

(c) -4“F. (-20"C.) 

The temperature of tbe cooling unit used for storage of plasma. 

(d) -lOST. (-78”G.) 

The temperature of solid carbon dioxide (dry ice). 

Usually the refrigerated skin and “fresh” controls were grafted on surgically 
“clean” beds, produced by denuding an area by removal of the full thickness of 
skin or of a contracted scar. All grafts were sutured \vith interrupted dermalon 
sutures, covered with xeroform gauze and immobilized by firm pressure with 
gauze, rubber sponges and cotton waste. Dressings were changed on the third or 
fourth day and, subsequently, at frequent intervals. Clinical observations were 
substantiated with photographs and microscopic studies of the biopsies, Histo- 
lo^cal and cytological study was done entirely on sections obtained from freshly 
fixed biopsies. All tissues were fixed in 10% formalin and the sections were 
stained routinely with hematoxylin and eosin, Mosson^s trichrome stain and 
Verhov’s elastic tissue stain. 

In order to determine the susceptibility of the refrigerated skin to invasion by 
bacterial organisms, cultures were taken prior to and just after the removal of the 
split-thickness skin graft, again at the termination of cooling of the skin grafts, 
and at frequent intervals subsequent to grafting. Moreover, the behaviour of 
the refrigerated skin grafts on contaminated or infected granulation tissue re- 
sulting from severe bums or from avulaon of skin was compared with that of the 
“fresh” controls. 


EXPERIMENTS AND OBSERVATIONS 

It was stated above that the split-thickness skin grafts were cooled at different 
temperatures and for variable periods of time. Tables I, II and III summarize 
the pertinent factors in this series of experiments, namely the thickness of skin 
graft, the temperature and duration of cooling, the medium in which the skin was 
kept, the nature of the graft bed and the length of survival subsequent to graft- 
ing. A total of 103 cold-trcatcd skin grafts were studied — 65 were grafted back 
to the original donor (autografts) and 38 were grafted to some new recipient 
(homografts). 

Table I presents in tabular form the results of refrigeration of free split thick- 
ness skin autografts maintained at temperatures above the freezing point (45® 
to 32® F.) for periods of time varying from 3 to 180 da}^. The range of tem- 
perature between 45®F. and 32®F. (8®C. to 0®C,) appeared to injure the tissues 
least up to three weeks of exposure: the skin showed minimal reaction, clinically, 
'ri^en grafted to the original donor. The epithelial desquamation was slight and 
biopsies revealed only moderate infiltration with inflammatoiy cells in grafts 
Cooled up to 3 weeks at 45®F. to 32®F. More prolonged cooling at these tempera- 
tures interferes with the survival of the skin after grafting. Exposure of tissues 
to lower degrees of cold introduces tlie influence of anotlicr factor — the ice crystal 
formation — wluch results in irreversible damage to the protoplasm even after a 
short exposure. Some grafts exposed to tcanperaturo of — 4®F, (— 20®C.) “took” 
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well, but no permanent survival in its true sense occurred. Clinical observations 
alone were misleading and difficult to interpret; the behaviour of tissue frozen for 

TABLE I 


Effect oj Tefrigeralim on Sree split thickness shin autografts maintained at temperatures 

above freezing point {4^ to SS^F.) 


KO. 

iHxcr- 

KCSS 

07 

srTJf 

XnCFEKATtrSE 07 
CHUXZKO (7}(c) 

zxnsji- 

TIOH 

07 

fiirrT^ 

IKC 

UEDTUIC 

701 

SEIH 

RATOXS or TBS CSA7T 
BSD 

teKGTH 

07 

StTRV. 

07 

EPITH. 

ZETZSXSrcZXR 

TEXT 

mcAin 


in. 


days 




dcyx 




1 

0.016 

45-39°F.(8-4'’C.) 

3 

S 

Denuded skin 


Protocol 

*1 


2 

“ 

u 

4 

s 

tt 

tt 

* 

Protocol 

»1 


3 

it 

tt 

8 

s 

tt 

tt 





4 

i( 

tt 

14 

D 

ft 

tt 


Protocol 

S3 


5 

0.014 

tt 

14 

D 

tt 

tt 





6 

0.016 

tt 

21 

D 

tt 

tt 

0 

Protocol 

S4 


7 

<( 

tt 

28 

D 

tt 

tt 

10 

Protocol 

«7 

M,I 

8 

tt 

tt 

29 

D 

tt 

tt 

« 

Protocol 

S5 


9 

tt 

tt 

35 

D 

tt 

tt 

16 

Protocol 

S6 


10 

a 

tt 

38 

D 

tt 

tt 

12 

— 

■ 


11 

tt 

a 

43 

D 

tt 

tt 

9 

— 



12 

it 

tt 

59 

D 

u 

tt 

10 

— 



13 

tt 

tt 

65 

D 

tt 

ft 

8 

— 



14 

u 

a 

73 

S 

tt 

ft 

10 

— 


M 

15 

it 

u 

90 

D 

u 

it 

14 

— 



16 

tt 

tt 

112 

D 

tt 

tt 

9 

— 



17 

tt 

tt 

160 

D 

tt 

tt 

8 

— 



18 

it 

tt 

180 

D 

tt 

tt 


— 



19 

0.014 

32'T.(0”C.) 

6 

D 

Gran. T. 

(Bum) 


— 


I 

20 

u 

U 

8 

D 

Denuded 

skin 


— 


I 

21 

tt 

u 

9 

D 

Gran. T. 

(Bum) 


— 


I 

22 

0.016 

tt 

14 

D 

Denuded 

akin 


Protocol 

S3 


23 

tt 

tt 

21 

D 

tt 

tt 


Protocol 

S4 


24 

tt 

tt 

21 

D 

tt 

tt 





25 

tt 

tt 

28 

D 

tt 

it 

10 

Protocol 

S7 

M,I ' 

26 

tt 

tt 

29 

D 

tt 

tt 

10 

Protocol 

S5 


27 

tt 

tt 

35 

D 

tt 

tt 

14 

Protocol 

S6 


28 

tt 

tt 

38 

D 

tt 

tt 

11 

— 



29 

tt 

tt 

43 

D 

U 

tt 

12 

— 



30 

tt 

tt 

59 

D 

tt 

tt 

9 

— 


M 

31 

tt 

tt 

65 

D 

tt 

tt 

10 

— 



32 

tt 

tt 

73 

S 

«« 

ft 

10 

— 



33 

tt 

tt 

90 

S 

tt 

tt 

16 

— 



34 

tt 

tt 

112 

S 

tt 

tt 

10 

— 



35 

tt 

tt 

160 

S 

tt 

tt 

12 

— 


^ 


* Permanent. 

S =» saline; D = “dry”; M = movement, and I = infection. 


a short time was properly understood only when correlated with the histopatb' 
olo^cal study of the biopsies. 

The following protocols are presented because they illustrate the methods of 
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observation used in all cases of this senes and emphasize the importance of corre- 
Jation of gross clmieal observation with the microscopic stud/ of the process 

T4DLE II 


Effect of refrigeration on free eplit tkickneaa autografts maintained al temperatures 
veil below freezing point lo — /05®F) 
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* Permanent 


D *'dry*’, p «■ plasma, I "• infection, S »• ealme, ond M " movement 

Due to lack of space only a few of the protocols are included, but each is repre- 
sentative of a ddTerent group of experiments 

Proiocol Wo I (Exp #2, Table I) Conditions of Cooling 

Name K B Medium Balino gau*® 

Jbo lOyre Temperature 45"-39*P (8M’0 ) 

Abdomen Duration 3 days 

Thickness 0D16 inches 

Patieat w&a admitted for removal of contracting scars on face and hands, the result of a 
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TABLE III 


Effect of cooling and freezing on survival of homografls 
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S = saline; D ■= “dry”; I = infection, and P = plasma. 


burn one year prior to admission. A split-thickness skin graft was taken from the abdomen 
with the dermatome 0.016 in. in thickness (PI. 1, fig. 1) and grafted immediately to the face. 
A portion of the skin was wrapped in saline impregnated gauze, placed in a sterile glass ma 
and refrigerated for 3 days at 45°-39°F. (8°-4'’C.). At the end of that period of time (fig^ 
2) the refrigerated skin was grafted to the dorsal aspect of the right hand from which con- 
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trading scars had been removed The akin graft was dressed in the usual manner and 
immobilized with a splint The skin graft took well although it appeared to "lag” behind 
the control fresh graft for about 3 weeks Hoaever, there was no difference in the clinical 
appearance of the refrigerated skin and the control after one month (PI 1, figs 3 and 4 
give the microscopic appearance of the refrigerated skin graft 6 months after grafting ) 

Protocol iVo S (Exp #38, Table 11) Conditions of Cooling 

Name V D Medium Plasma 

Age 48 Temperature — 4®F (—20*0 ) 

Site Abdomen Duration 4 days 

Thickness 0 016 inches 

Patient was admitted for removal of old scars sustained as a result of a burn 2 years 
previously On September 13tb a senes of skin grafts were applied to his hands a portion 
of the remaining skin was subjected to — 4*F for a penod of 4 days On September 17th 
the frozen skin was thawed rapidly by placing the bottfe into water at P0*P , a biopsy was 
taken and the skin was replaced on to a surgically denuded area on the right wrist produced 
by the removal of an extensive old scar A fresh autograft was simultaneously grafted over 
a portion of the thumb as control (PI 1 , fig 6) On September 25th the control had taken 
100% The cold treated skin i\aa yellowish in appearance and several blebs filled with 
yellow fluid were present The patient noticed some sensation of tingling m the area 
underlying the cold treated graft Biopsies were taken from both grafts On September 
SOth the “cooled” graft appeared somewhat drier than previously, but yellowish discolora- 
tion still persisted over some part of the graft, and some necrotic areas were present The 
reel of the graft appeared to be well vascufanzed Biopsies were taken (Pf l,fig 7) The 
clinical impression was that there is a “lag” in the “take” of the cold treated skin (Con 
trol 100% take) Tho epithelium over the cold treated graft had been desquamating all 
slong but there was no sign of infection On October ICth the graft appeared fairly well 
vascularized although the epithelium was extremely thin and there was a generalized ery- 
thema of the whole area Photographs and biopsies were taken from the cold treated and 
from the control skin grafts <P1 1, figs 8 and 5) Three days later areas of desquamation 
and scabbing were noted On October 30th several ulcerated pea-sized areas were noted 
The whole area appeared bypcremic and the epithelium was extremely thin, clinical ap- 
pearance suggested that of severe chilblain Biopsies and photographs taken The cold 
treated skin graft remained in about the same condition for the next 3 weeks except that it 
became less moist, the hyperemia and redness increased The patient stated that itching 
persisted in the area covered by the cold treated skin graft Biopsies were taken on No 
vember 15th (fig 9) and November 27th By this time the cold treated skin looked some 
what less hypcremic The epithelium was always thin and shiny The redness became 
less conspicuous with time On December 20th the cold treated graft appeared paler still 
but became fairly indurated, movement at wnst joint was restricted throughout the entire 
penod since the first grafting Biopsies and photographs taken (PI 1, figs 6, 10, 11) The 
mduratioQ noted before became more conspicuous, the patient stated that be occasionally 
felt sharp tingling in that area Blebs had been forming sporadically in spite of the fact 
that cold treated graft was always covered with a bland ointment and a dressing The 
epithelium was extremely thin and the redness was patchy On the 160th day after graft- 
ing of the cold-treated skin, its entire remains were removed and a fresh skin graft placed 
over the area (PI 1, figs 12, 13) The control graft took well and the patient was able to 
resume normal activity with his thumb 


ProlocolNo 5(Exp #4,22, 53, Tables land II) Condi/itmco/CooIinp 
Name h D hfcdium “Dry” 

Age 2Syr8 Temp 45-39*F (8-4*C)— Oraft A, fig 30 

Bite Thigh 32*F (0*0 )— Graft B, fig 30 

Thickness 0016 inches -lOST (-78*0 )— Graft C, fig 30 

Duration 14 days 



PLATE 1 — ^Protocol ^1, Figs. 1-4 
Protocol J5f2, Figs. 5-13 

Fig. 1. Split-thickness skin graft (0.016 in.) which served as control for the refrigerated 
skin graft shown in fig. 2. Hematoxylin-eosin. Magnification X 40. 

Fig. 2. Split-thickness skin graft (0.016 in.) which was exposed to 45-39°F. for 4 days. 
Biopsy was taken just before grafting. Hematoxylin-eosin. Magnification X 40. 

Fig. 3. Biopsy of the skin graft cold treated for 4 days (see fig. 2) taken 6 months after 
grafting. Hematoxylin-eosin. Magnification X 40. 

Fig. 4. Section is similar to that shown in Fig. 3 except that a different stain was used. 
Note the collagen fibres (grey), the elastic fibres (black) and the relatively homogeneous 
fibrous tissue (scar due to burn) of the tmderlying graft bed. Elastic tissue stain. Mag- 
nification X 40. 

Fig. 5. Photograph of the cold treated (4 days at — 4‘’F,) ekin,graft (B) and of the control 
(A) taken 29 days after grafting and simultaneously with biopsy shown in fig. 8. 

Fig. 6. Photograph of the cold treated skin graft (B) and of the control graft (A) taken 
96 days after grafting and simultaneously with the biopsies shown in figs. 10 and 11. 

Fig. 7. Biopsy of cold treated skin subjected to — 4°P. for 4 days taken 13 days after 
grafting. The epithelium is flattened and the collagenous fibrils are splayed. There is an 
absence of the original cell elements of the dermis. Clusters of cells are the result of in- 
vasion from the host. Hematoxylin-eosin. Magnification X 40. 

Fig. 8. Biopsy of the cold treated skin taken 29 days after grafting. Some of the epi- 
thelium became detached during sectioning. The collagen bundles are loose and swollen, 
and are pried apart by the invasion of fibroblasts and newly formed fibrous tissue. 
Masson's trichrome stain. Magnification X 40. 

Fig. 9. Biopsy of the cold treated skin taken 66 days after grafting. The original com- 

g onents of the graft are infiltrated with fibrous connective tissue and invading blood vessels, 
iematoxylin-eosin. Magnification X 40. _ . 

Fig. 10. Biopsy of the cold treated skin taken 96 days after grafting. The epithelium is 
flat (typical of scar). Most of the section is made up of fibrous connective tissue. Reinaina 
of collagenous and elastic fibres are inconspicuous in hematoxylin-eosin preparations. 
Elastic tissue stain. Magnification X 40. 

Fig. 11. Biopsy of the untreated skin used as control for the cold treated one (fig. 10). 
The biopsy was obtained 96 days after grafting and shows all the elements of the skin and 
the typicsd wavy epidermis. The homogeneous appearance of the underlying graft bed is 
due to an old burn. Hematoxylin-eosin. Magnification X 40. 

Fig. 12. Biopsy of the cold treated skin taken 160 days after grafting. Note the flat 
epithelium and homogeneous hyaline fibrous tissue which replaced the original portion of 
the dermis. The graft bed is seen in the lowest margin of this section. Hematoxylin-eosin. 
Magnification X M. 

Pig. 13. Higher magnification of the section shown in Pig. 12 brings out the details of the 
hyaline tissue. Magnification X 100. 
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PLATE 3 — Protocol )?4, figs. 34-53 

Fig. 34. Split-thickness skin graft (0.016 in.) show-n just before grafting. This skin 
graft served ns control for the cold treated grafts shown in figs. 35, 36 and 37. Heraatoxylin- 
eosin. Magnification X 40. 

Fig. 35. Split-thickness skin graft (0.016 in.) subjected to 45-39°F. for 21 days. Biopsy 
was taken at the end of the period of cooling just before grafting. Hemato.xylin-eosin. 
Magnification X 40. 

Fig. 36. Split -thickness skin graft (0.016 in.) subjected to 32°F. for 21 days. Biopsy 
was taken at the end of cooling just prior to grafting. Hematox 3 ’lin-eosin. Magnification 
X 40. 

Fig. 37. Split-thickness skin graft (0.016 in.) subjected to — 10S°F. for 21 daj's. Biopsy 
was taken at the end of cooling just prior to grafting. Hematoxylin-eosin. Magnification 
X 40. 

Fig. 3S. Biopsj' of the control skin graft shown in fig. 34 taken 9 days after grafting. 
Hematoxj’lin-eosin. Magnification X 40. 

Fig. 39. Biopsy of the cold treated skin shown in fig. 35 taken 9 daj’s after grafting. 
Hcmatoxj'lin-eosin. Magnification X 40. 

Fig. 40. Biopsy of the cold treated skin shown in fig. 36 taken 9 days after grafting. 
Hematoxylin-eosin. Magnification X 40. 

Fig. 41. Biopsy of the cold treated skin shown in fig. 37 taken 9 daj's after grafting. 
Note the lifting of the epithelium. Hemato.\ylin-eosin. Magnification X 40. 

Fig. 42-45. Biopsies of the respective skin grafts shown in figs. 34, 35, 36 and 37 taken 
17 days after grafting. Note the marked cellular reaction in fig. 45. Hemato.xylin-eosin, 
Magnification X 40. 

Fig. 46—49. Biopsies of the respective skin grafts shown in figs. 34, 35, 36 and 37 taken 
• 33 days after grafting. Note the fibrous replacement of derma! components which is present 
/m figs. 47 and 48 but is particularly marked in fig. 49. 

"q Fig. 50. Photograph of the four skin grafts shown in figs. 38, 39 and 40, 41 taken simul- 
'Jlaneously with these biopsies 9 day's after grafting. 

A — untreated control ; B — skin graft was exposed to 45-39‘’F. for 21 days prior to grafting: 
C— skin graft was e.\posed to 32‘’F. for 21 days prior to grafting; D — skin graft was exposed 
to — 108°F. for 21 daj's prior to grafting. 

Fig. 51. Photograph of the skin grafts shown in fig. 50 taken 14 days after grafting. A, 
B, C and D as irf fig. 50. , . j 

Fig. 52. Photograph of skin grafts shonm in fig. 50 taken 17 days after grafting ana 
simultaneously' with the biopsies shown in figs. 42, 43, 44 and 45. A, 6, C and D same as m 
fig. 50. Note the absence of the epithelium in C and D. . , , 

Fio. 53. Photograph of skin grafts shown in fig. 50 taken 29 days after grafting, 4 dig's 
prior to the time of biopsies shown in figs. 46, 47. 48 and 49. A, B, C and D same as in ng. 50. 
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PLATE 4 — Protocol A'S, figs, 54-73 

Fig. 54. Untreated split -thickness skin graft (0.016 in.) which served as control to the 
cold treated skin grafts shown in figs. 55, ^ and 57. Hcmnto.vylin-eosin. Magnification 
X 40. 

Fig. 55. Split -thickness skin graft (0.016 in.) subjected to 45-39°F. for 29 days. Biopsy 
was taken at the end of the period of refrigeration just before grafting. Ilcmatovylin-cosin. 
Magnification X 40. 

Fig. 56. Split -thickness skin graft (0.016 in.) subjected to 32°F. for 29 days. Biopsy 
was taken at the end of cooling period just before grafting. Hematoxylin-eosin. Mag- 
nification X 40. 

Fig. 57. Split-thickness skin graft (0.016 in.) subjected to — 10S°F. (or 29 days. Biopsy 
was taken at the end of refrigeration just before grafting. Hem.ato.vylin-cosin. Mag- 
nification X 40. 

Fig. 5S-61. Biopsies of the respective skin grafts shown in figs. 54_, 55, 56 and 57 taken 
8 days after grafting. Note the consiiicuo ’ . rn ..-i -nfis. Cellular infiltra- 
tion is most marked in fig. 61. Hematoxy ■ ■ ■’■. ■ ■■ ■. X40. 

Fig. 62-05. Biopsies of the respective sk • • • . ■!, 55, 56 and 57 taken 22 

days after grafting. The elements of the dermis arc being invaded in fig. 63 and 64 and 
almost entirely replaced bv fibrous tissue in fig. 65. Hematoxylin-eosin. Magnifiimtion 
X40. ' 

^ J!ig. 66-09. Biopsies of the respective skin grafts shown in figs. 54, 55, 56 and 57 taken 
34 days after grafting. Note (hat the dermis has been entirely replaced by fibrous tissue 
Hematoxylin-eosin. Magnification X 40. 

Photograph of the four skin grafts shown in fig. 54 to 57 taken simultaneously 
'A "ies shown in figs. 5S to Cl, sdays after gr.afting. 

..i • control; B — skin graft was exposed to 45-39''F. for 29 days prior to grafting; 
^i.ift was exposed to 32°F. for 29 days prior to grafting; D — skin graft w.as c.xposcn 
, .°i'. for 29 days prior to grafting. 

. 10. 71. Photograph of the skin grafts shown in fig. 70 taken 19 days after grafting." 

Fig. 72. Photograph of the skin grafts shown in fig. 70 taken 22 days after grafting amt 
simultaneously with the biopsies shown in figs. 62 to 65. 

Fig. 73. Photograph of the skin grafts shown in fig. 70 taken 34 days after grafting 
simultaneously with the biopsies shown in figs. 66 to 69. 
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PLATE 5 — Protocol jSf6, figs. 74-93 

Fig. 74. Split-thickness skin graft (0.016 in.) subjected to 32°F. for 21 days. Biopsy 
was taken at the end of cooling period just before grafting. This graft served as another 
“control” for the three grafts shown in figs. 75, 76 and 77. Hematoxylin-eosin. Mag- 
nification X 40. 

Fig. 75. Split-thickness skin graft (0.016 in.) subjected to 45-39°F. for 35 days. Biopsj' 
was taken just before grafting. Hematoxylin-eosin. Magnification X 40. 

Fig. 76. Split-thickness skin graft (0.016 in.) subjected to 32°F. for 35 days. Biopsy 
was taken just before grafting. Hematoxjdin-eosin. Magnification X 40. 

Fig. 77. Split-thickness skin graft (0.016 in.) subjected to — 10S°F. for 35 days. Biopsy 
was taken at the end of the period of freezing just before grafting. Hematoxylin-eosin. 
Magnification X 40. 

Fig. 78-Sl. Biopsies of the cold treated skin grafts shown in figs. 74 to 77 taken 16 days 
after grafting. Note that epithelium has been lost in all grafts except the one cooled at 
32°F. for 21 days (fig. 78). Hcnfatoxylin-eosin. Magnification X 40. 

Fig. 82-85. Biopsies of the cold treated skin grafts shown in fig. 74 to 77 taken 26 days 
after grafting. Note the absence of all recognizable elements of the original dermis in figs. 
83, 84 and 85 and the nature of the epithelium which is invading from the host. Homa- 
toxylin-eosin. Magnification X 40. 

Fig. 86-89. Biopsies of the cold treated skin grafts shown in figs. 74 to 77 taken 38 days 
-after grafting. Some fibrous replacement is seen even in the graft e.xposed to 32°F. for 21 
l-iys (fig. 86). No recognizable elements of the original skin graft remain in figs. 87, 88 and 

. Hematoxylin-eosin. Magnification X 40. 

./ Fig. 90. Photograph of the four skin grafts shown in figs. 74, 75, 76 and 77 and of the un- 
treated control (A). The photograph was taken 3 days after grafting. 

A — untreated control; B — skin graft was subjected to 45-39'’P. for 35 days prior to graft- 
ing; C — skin graft was subjected to 32°F. for 35 days prior to grafting; D — skin graft was 
subjected to — 10S°F. for 35 days prior to grafting; E — skin graft was subjected to 32°F'. for 
21 days prior to grafting and served as another control. 

Fig. 91. Photograph of the skin grafts shown in fig. 90 taken 16 days after grafting, 
simultaneously with the biopsies shown in figs. 78, 79, 80 and 81. 

Fig. 92. Photographs of the skin grafts shown in fig. 90 taken 26 days after grafting, 
simultaneously with the biopsies shown in figs. 82, 83, 84 and 85. 

Fig. 93. Photographs of the skin grafts shown in fig. 90 taken 38 days after grafting, 
simultaneously with the biopsies shown in figs. 86, 87, 88 and 89. A, B, C, D and E same as 
in fig. 90. 
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PLATE 6— Protocol #7, Figs. 04-100, 104-105 
Protocol S8, Figs. 101-103 

Fig. 94. This skin graft (0.016 in.) was subjected to 45-39°F. for 28 days. Biopsy was 
taken at the end of the period of refrigeration just before grafting. Heinatoxjdin-eosin. 
Magnification X 40. 

Fig. 05. Skin graft (0.016 in.) was subjected to 32°F. for 28 days. Biopsy was taken at 
the end of the refrigeration just before grafting. Hematoxj'lin-cosin. Alagnification X 40. 

Fig. 96. Skin graft (0.016 in.) subjected to — 10S°F. for 28 days. Biopsy was taken at 
the end of the period of freezing just before grafting. Hematoxylin-eosin. Magnification 
X 40. _ 

Fig. 97-99. Biopsies of the cold treated skin grafts shown in figs. 94, 95 and 96 taken 7 
d.ays after grafting. Presence of excessive movement and of infection speeded the dis- 
integration of the cold treated grafts. Hematox 3 -lin-eosin. Magnification X 40. 

Fig. 100. Biopsj' of the skin graft shown in fig. 94 taken 14 days after grafting. Only 
a few collagenous and elastic fibres remain from the original graft. Hemato.xylin-eosin. 
Magnification X 40. 

Fig. 101. This skin graft (0.016 in.) subjected to — 4°F. for 160 days prior to grafting. 
The biopsy was taken 8 daj-s after grafting through the junction of the host margin and the 
skin graft. The epithelial proliferation is from the host margin. Note the marked in- 
flainniatory reaction. Hematoxj’lin-cosin. Magnification X 60. 

Fig. 102. Same .as fig. 101 but from another area. The epithelium of the host is pro- 
liferating downwards in an attempt to “isolate” the disintegrating skin graft. Elastic 
tissue stain. Magnification X 60. 

Fig. 103. Biopsy of cold treated skin graft taken 8 daj'S after grafting. The sWn graft 
was subjected to — lOS'F. for 14 days prior to grafting. The section shows inv'asion ivith 
newly formed blood vessels which reach almost to the surface of the graft. Hematoxylin- 
eosin. Alagnification X 200. 

Fig. 104. This skin graft (0.010 in.) was subjected to —4°F._for221 days prior to grafting. 
The biopsj' was taken at the end of the period of freezing just before grafting. Hema- 
toxj’lin-cosin. Magnification X 20. . , • ..t 

Fig. 105. Biopsj- of the skin graft shown in fig. 104 taken 11 daj's after grafting. Eote 
that all the elements of the skin graft arc still intact, but the nuclei are pj’knotio, and the 
cells arc swollen. The disintegration of the skin graft is delayed. Hematoxylin-eosin. 
Magnification X 40. 
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Conditions of Cooling 
Medium: Pooled baby plasma 
Temp: -4°F. (-20°C.) 
Duration: 160 days 


Protocol No. 8 (Exp. iSi45, Table II) 

Name: V. D. 

Age: 49 yrs. 

Site: Thigh 
Thickness: 0.016 inches 

Numerous skin grafts were done on this patient to replace the scars due to an old burn, 
A piece of split-thickness skin removed with a dermatome from the lateral aspect of the 
patient’s thigh was refrigerated in pooled baby plasma for 160 days. The gross appearance 
of the skin at the end of that period of time was not remarkable except for the extreme 
paleness and somewhat gelatinous texture. The refrigerated skin was grafted on to a 
surgically denuded area on the lateral aspect of the left thigh. It appeared whitish for 
several days and then turned yellow at the end of one week. Subsequent disintegration was 
quite rapid (PI. 6, figs. 101 and 102 show the microscopic appearance of the skin on the 8th 
day subsequent to grafting). The biopsy was taken at the point of junction of the intact 
host skin with the refrigerated skin graft. The cellular infiltration is very marked and there 
is a suggestion that an attempt is being made to isolate the skin graft by the ingrowths of 
the epithelium from the margins (PI. 6, fig. 102) . All epithelium was gone clinically on the 
12th day after grafting. 


Protocol No. 0 (Exp. )!(36, 37, 50, 51, 52, Table II) Conditions of Cooling 
Name: M. D. Medium: “Dry” 

Age: 23 yrs. Temp: 32°F. (0°C.) — Graft A. fig. 18 

Site: Thigh — 4°F. (~20°C.) — Grafts B and D, 

Thickness: 0.016 inches fig. 18 

-108°F. (-78°C.)~Grafts C and 
E, fig. 18 

Duration: 1, 2 and 4 days 

This patient was admitted to our hospital for correction of contraction deformities of 
his hands resulting from gasoline burns. Split-thickness skin was obtained with a derma- 
tome from his thigh and refrigerated at the above stated temperature for the periods of 1 and 
2 days. The skin was then grafted to the denuded areas on the right hand (1 day) and on 
the left hand (2 days). Skin stored at 32°F. (0°C.) for 4 days served as control (PI. 2, fig. 
18). A piece of skin stored at —108° for 4 days was grafted to the left thigh in an area pro- 
duced by surgical excision of an old graft. At the end of 1 week the skin stored at — 4°F. was 
moist and with only an occasional bleb. The skin kept at — 108°F. presented complete des- 
quamation of epidermis. At the end of 16 days the skin treated at — 4°F, appeared fairly 
well clinically whereas the skin subjected to — 108°F. has lost its epidermis (PI. 2, fig. 18). 
At the end of 5 weeks after grafting the skin subjected to — 4°F. contained many pea-sized 
areas, reddish in color. The skin subjected to — 108°F. for 1 and 2 days prior to grafting 
had been largely replaced by fibrous tissue although the epithelium appeared to be intact. 
Biopsies taken at 16 days revealed moderate replacement of the graft stored at — 4°F. with 
fibrous tissue, and a very marked degree of fibrous replacement in the skin subjected to 
— 108°F. for 1 and 2 days. The skin maintained at the latter temperature for 4 days had lost 
the epidermis entirely by the 11th day (PI. 2, fig. 14) and the remains of surviving dermis 
was overgrown by the host epithelium from the margins of the host. 

About one-third of the refrigerated split-skin grafts, instead of being replaced 
on to the original donor were grafted to other individuals (homografts). A total 
of 38 pieces of sldn were cooled at the same temperatures as the autografts but 
here the experiments entailed the exchange of tissue among 29 different indi- 
viduals. The time of cooling varied from four hours to 300 days. Clinical obser- 
vations were carried out in the same manner and the same intervals as with the 
autografts and in several cases untreated skin homografts were used as controls. 
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The results of our stud> are itemi 2 ed in Table III under the various headmgs 
An attempt m as made to correlate the blood group compatibility m ith the length 
of sur\i\al of the refrigerated skin grafts No correlation Mas found between 
either the se\erity of the degree of cooling or the duration of exposure with the 
length of survival All homografts failed to “take" The rapidity of disinte- 
gration varied, but no horaograft surMved bejond 2 to 3 weeks subsequent to 
graftmg Susceptibility to infection was conspicuous in this senes of ca«ies 
The detailed description of microscopic findings was omitted from the protocols 


TABLE IV 

Effect of teiuced lempCTaturea on akxn grafts (0 018 tn ) 
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TABLE IV — Conlimied 
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TABLE TV—Conlimied 


tOtVttA- 
TUir or 
txtosvu 
W (c> 
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or 
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first, 
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quent 
desqua- 
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and re- 
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ment 
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Staining reac- 
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swelling, 
intracellular 
edema, peri- 
nuclear 
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Collagen is 
conflu- 
ent form- 
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nuclei. 

Occasional 
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ment. 
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Collagen is 
swollen 
and bro- 
ken up. 
Becomes 
infil- 
trated 
with 
conn. t. 
cells be- 
tween 
fibrils. 
Finally 
replaced 
by byali- 
niicd 
fibrous 
scar. 

Cellular infil- 
tration be- 
gins after a 
*Sag*' inter- 
val. Graft is 
dotted with 
lympho- 
cytes and 
fibroblasts. 

Eventu- 
ally re- 
placed 
by bya- 
lino fi- 
brous 
conn, 
tissue 
and 
“scar” 
cpith. 
(reac- 
tion is 
more 
rapid for 
-108*F. 


7-14 

Yellowish 

and 

blebbing. 

Epith. 

lost 

within 

10-14 

days. 

Epith. is 
poorly 
staining and 
thin. Even- 
tually is 
completely 
lost. 

Collagen is 
swollen 
and frag- 
mented 
into 
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round cells. 
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328 


HAMILTON BAXTER ANB MARTIN A. ENTIN 


TABLE IV — Conlinued 
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CLINICAL 
APPEARANCE 
AFTER CRAFTING 

1 

EISTOQATHOLOGY 

ULTIMATE FATE 
OP THE CRAFT 

1 Epidcnnua 1 

Demils 

Cellular elements 

—4 to 
-108’F 
(-20 to 
-TS-C.) 

days 

21 

1 

j 

1 

1 

1 

■Whitialiat 
first, 
later yel- 
low and 
blebbing. 
Epith. 
gone by 
12th day. 

Epith. is 
eosinophilic 
and is en- 
tirely lost 
within one 
week. 

Pale stain-l 
ing 
glassy 
collagen 
dotted 
by few 
polys. 
Ulti- 
mately 
replaced 
by fi- 
brous 

conn. 

tissue. 

Polymorphs 
at surface. 
At base 
lympho- 
cytes, poly- 
morphs, 
eosinophils 
and giant 
cells. Same 
cells persist 
in foci. 

Com- 

pletely 

lost. 

it {< 

28 or 

more 

Dead white 
at first. 
All epith. 
lost 
within 
two 
weeks. 

Epith. is thin 
and eosino- 
philic. 
Desquama- 
tion results 
in complete 
loss. 

! 

1 
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poorly 
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1 
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but the essential features were extracted from each case and combined in a chart 
(Table IV). The headings include the temperature and duration of refrigeration 
of the skin grafts, the clinical appearance after grafting to the original donor, 
histopathology, and ultimate fate of the graft. The significance of these findings 
will be further considered below. 


DISCUSSION 

Exposure of living tissue to cold temperature produces alterations in the rate 
of metabolic processes commensurate with the effect on the rate of chemical re- 
action and ensgune action. The effect of cold on the rate of chemical reaction 
and on the behaviour of organic substances in vitro has been thoroughly studied 
and is well known. Similar effects take place in vivo although they are not as 
easily demonstrated and sometimes have to be inferred. Moreover, prolonged 
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chilling at moderately cold temperature introduce secondary effects which are 
due to impairment of function of the vascular and nerve elements. Freezing of 
tissues may bring about a complete destruction of the integrity of cells as a 
sequelae of the physico-chemical alteration of living matter. A considerable 
amount of experimental and clinical data has appeared in the literature; we have 
reviewed this in our previous reports (1 and 2). Hie intrinsic effect of cold on 
tissue itself and the effect of cold on the vascular tree may be concurrent, but the 
sequelae of the latter are more conspicuous and, consequently, have drawn the 
attention of the investigators. Moreover, it is difficult to separate the intrinsic 
(“direct”) effect of cold on tissue from the subsequent secondary changes due to 
impairment of blood supply. Greene (3), having studied the effect of frost bite 
in mice, concluded that in severe cold the blood supply to distant parts is cut off 
by “silting”. He maintained that the subsequent changes were merely reactions 
of the body to tissue which was rendered "foreign” by the impaired circulation. 
Similarly, Freedman and his collaborators who studied the effect of cold in rabbits 
thought that the fundamental lesion due to cold is vascular. They described the 
reaction as “agglutinative eiythrocytic thrombosis” which causes vascular oc- 
clusion and thus leads to ischemia and gangrene (4). Other workers who studied 
the effect of cold in rat tails concluded that cold affects mainly muscles and nerves 
of rat tails and thought that because the tails are better supplied with blood they 
are able to effect a greater recovery (5). Many investigators have stressed the 
role of ischemia in the degenerative changes of the part during and following the 
cooling period, and attributed only minor signiiicance to the “direct” injury from 
cold (4, G, 16). 

In order to separate the “direct” action of reduced temperatures on human skin 
from the secondary effects inherent in the impaired function of the vascular and 
nervous elements, we subjected split-thickness skin grafts to different tempera- 
tures prior to grafting back to the original donor. Untreated skin grafts ordi- 
narily “take” very well and are universally used for repoir of raw areas. Usually 
within 72 to 96 hours after grafting the capillary ingrowths from the host have 
reached the transplant, and by the 8th day the circulation is established. When 
a “fresh” skin gr^t is transplanted to an identical bed simultaneously with one 
that had been previously chilled or frozen, the effect of the particular temperature 
on tissue can be observed by the difference in the behaviour of the two trans- 
plants. As criteria of evaluation of tissue damage we used clinical appearance 
and behaviour of the skin grafts, and the cytological studies of changes taking 
place in the frequent biopsies. Although the cytological appearance may not 
reflect all the dirges of the physical state of the cytoplasm, if the latter are not 
compatible wth survival of the tissue, it will become apparent from the eventual 
disintegration or from the replacement by fibrous tissue. If the tissue appears 
normal and remains unaltered for some time, then it can be inferred that whatever 
injury was inflicted, was compatible writh survival. 

Four levels of temperature were selected for the present study: two above the 
freezing level of the human skin (45 to 49^. and 32®F.) and two below that level 
(— 4®F. and — 108T.). The reason for the selection of these temperature levels 
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have been pointed out earlier. Ice crystal formation generally begins in intact 
human skin at about 29°F. (about — 2°C.). Although Leivis (7) has demon- 
strated that it is possible to “supercool” human skin by subjecting it to tempera- 
tures considerably lower than 29°F.j this is not likely to occur in free skin grafts 
devoid of blood supply. 

Our observations on the “chilling” of free split-thickness (0.016 in.) skin grafts 
at moderately cold temperatures (45° to 32°F.) were presented in Tables I and 
II and are summarized in Table IV. Chilling of skin transplants for 3 or 4 days 
at these temperatures does not materially effect either the take or the subsequent 
course of the behaviour of the skin. After two weeks of exposure there is swelling 
of epithelium and of collagen bimdles. The cellular elements increase in number, 
eosinophils and giant cells become more numerous. Moderate fibrous replace- 
ment of the graft results. Three weeks of chilling produces similar changes but a 
considerable amount of fibrous tissue replacement is noted microscopically. 
After 4 weeks of cliiUing there is blebbing and desquamation of epithelium, swell- 
ing and splaying of the collagen fibres and a complete replacement with fibrous 
connective tissue. 

The fibrous replacement observed in these cases were noted in other cases 
where the length of cooling was for a considerably longer period, although at the 
same temperature. In one or two cases where the piece of skin was small (e.g. 
1 sq. cm.) clinical observations alone were misleading because, when the tissue 
disintegration is rapid, the re-epithelization of the area from the margin may 
simulate and be interpreted as a “take” and survival of the frozen skin. Careful 
correlation wth biopsies and identification of the various components of the skin 
graft wth special stains permitted correct evaluation of the behaviour of the 
tissue. “Favorable” results have been reported after prolonged storage at 
— 25°C. (8) and lower temperature (9). We have not observed permanent sur- 
vival of skin cooled at temperatures lower than 32°F. (0°C.) for more than 2 days. 

Lewis has expressed the point of view that the chief factors governing the 
degree of damage by cold in vivo are the temperature and penetration; time after 
a certain duration he did not consider a material factor (7). Our observations 
suggest that survival of tissues (skin) chilled detached from the body at moder- 
ately cold temperatures (45° to 32°F.) depends on the interaction of time and 
temperature; the extent and penetration in the case of cooling of skin grafts, is 
uniform throughout the tissue. The time of storage alone, even without the 
added insult of moderate or severe cold, is an important factor. Any tissue de- 
prived of its source of nutrition and oxygenation might carry on for some time 
without immediate death of all cells in it. It was foimd that guinea pig skin 
maintains a normal level of respiration at least for 3 days at 39°F. (4°C.) although 
there is a decrease subsequently (17). But although the length of life of the 
similar cells in the tissue is about the same, the age of the cells is different and a 
certain proportion of them will disintegrate each day, imdoubtedly at a more 
rapid rate when deprived of the necessary nutrition. Ultimately, there ivill come 
a point at which the number of viable cells in the stored tissue will be too small to 
effect regeneration even when restored to a suitable graft bed. Other invest!- 
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gators have reported that survival of tissue beyond 3 weeks is unlikely (5). We 
have not seen survival of the skin grafts beyond 3 weeks of chilling in the range of 
temperature used (45* to 32*F.), and even up to that time microscopic exami- 
nation revealed a variable degree of replacement of the graft with fibrous con- 
nective tissue. Although refrigeration reduces metabolic requirements and 
delays the rate of disintegration it does not possess the power of resurrection. 

The other two levels of temperatures used in our series of experiments — 4®F. 
(— 20'’C.) and — lOS^F. (—78*0.) are well beyond the point of freezing (ice 
crystal formation). The actual mechanism of damage of tissue by freezing is not 
kno^vn. Breedis (10) enumerated the prevailing theories of the mechanism of 
causation of damage by freezing. We will mention only two of these: 

1. Maximow advances the point of view that ice forms extracellularly and 
causes death by mechanical compression and injury to the cell. 

2. The formation of ice causes deliydration of protoplasm of the cells, produces 
changes of pH, concentration of toxic substances and some other unknown 
factors. 

Lewis and Love agreed with the contention that ice crystals add further 
damage to the cell, and demonstrated that super-cooling alone, even well beyond 
the freezing point of human tissue (— 20*C.), did not cause the additional injury 
that was encountered in actual freezing of tissues (11). Some investigators claim 
that rapid freezing causes less damage to the tissue because the ice crystals that 
are formed arc small (12). However, Breedis found that slow freezing was su- 
perior in his experiments with leukemic cells, and he attributed this to the initial 
extracellular freezing which concentrated osmotically active materials; partial 
dehydration of the cell protoplasm thus occurs, rendering it less favorable for ice 
crystal formation (10). Similarly Briggs and Jund (13) who froze mouse skin for 
short periods of time in diy ice, report that best results were obtained with slow 
freezing and rapid thawng. 

We found no material difference between the various rates of freezing or thaw- 
ing, although w'c have not tried to pour Ringer's solution directly on to the 
frozen tissue, a method of fast thawing used by Briggs and Jund (13). Skin 
grafts maintained at “4®F. (— 20®C.) for shorter periods (up to 4 days) gave rela- 
tively “better survival” of tissue than longer periods of freezing at that tempera- 
ture or at lower temperatures. However, no siuwival in its true sense occurred 
after exposure to temperatures of — 4®F. or lower for more than 2 days. The 
sequence of changes described above (Protocols 2, 3, 4, 5, G, 7 and 8, Tabic I, II 
and IV) shows that the insult of cold and freezing, even after a sliort time, pro- 
duces evident damage to the tissue. The extent of alteration of protoplasm is 
not estimable directly, but it may be inferred from the rapid disintegration that 
follows transplantation. Even the relatively static collagenous bundles, were 
fragmented and splayed, and served merely as a scaffolding for the advance of the 
fibrous tissue. The cellular invasion was not conspicuous. After longer periods 
of freezing at — 4®F. or at — 10S®F. the diantegration of tissue was more rapid. 
Whether freezing of the various elements of skin makes them more susceptible to 
attack by host enzymes and tissue juices is not known. The nature of the inflara- 
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matory reaction whicli shows a predominance of polymorphonuclear leukocytes 
at first, and subsequently an abundance of giant cells, macrophages and eosin- 
ophils suggests a more extensive disintegration of tissue than that noted with less 
severe temperatures (Table IV). Although some investigators have reported 
that refrigeration of skin grafts enhances the resistance of skin to certain organ- 
isms (14) we repeatedly noted the marked vulnerability of such skin grafts even 
to mild infection (15) (Tables I and II). The epithelial covering of intact skin 
can withstand a relatively greater, trauma than that endured by the imderlying 
tissues. After injury, restitution takes place by regeneration from the intact 
portion of the epithelium; the underlying dermis does not regenerate but is re- 
paired by fibrous tissue. Moreover, when the epidermis is damaged or destroyed 
entirely, no regeneration is possible and invasion of the imderlying structure by 
bacterial organisms is inevitable. This is the reason why in our observations the 
complete disintegration of the epithelium after transplantation of refrigerated 
skin was taken as the end of survival of the graft, however long the dermis might 
have persisted beyond that time. 

The fundamental unity in the reaction of tissue to freezing and chilling was 
stressed by Freedman and Kritzler (16) who studied the pathology of high alti- 
tude frost bite in man. They maintained that in prolonged moderate cooling 
(e.g. trench foot) secondary factors begin to exert their influence. They attri- 
buted peripheral gangrene to ischemia and considered the necrotizing vascular 
changes of early lesion to be due directly to the effect of cold. The severe cases 
of high altitude frost bite that they report showed diffuse sclerosis due to fibrosis 
and hyalinization which often involved nerves. Among our own cases freezing of 
skin for 4 days at — 4'’F. (— 20°C.) prior to grafting resulted in marked diffuse 
sclerosis and hyalinization which became apparent only many weeks after treat- 
ment. Protocols 9, Plate I, Figures 12 and 13). It is obvious that these 
changes were due to the "direct” action. of cold on tissue since no vascular or 
nerve elements were involved in refrigeration of detached skin. 

The most marked difference between the chilled and frozen skin grafts is the 
clinical appearance of the skin which in the latter is yellowish-grey in color and 
shows marked blebbing. Microscopically, the frozen skin grafts show more ex- 
tensive degeneration of epithelium, poorer staining reaction and earlier disinte- 
gration. The nature of the polymorphonuclear reaction which is more conspicu- 
ous for the frozen grafts (Table IV) is not clear. There are several possibilities 
which may account for it; ice crystal formation inherent in freezing may disrupt 
the integrity of cells and permit free dissemination of the intercellular contents 
over the surface of the raw area at the time of grafting. On the other hand, 
complete disintegration of the epithelium by the process of freezing permits early 
entrance of bacterial inhabitants of the surface of the skin; these are notorious as 
a cause of polymorphonuclear reactions. The two factors may be concurrent. 

The eosinophils and giant cells are more abundant in the frozen skin grafts. 
These cells are usually associated with “foreign body” reaction and suggest that 
the process of freezing renders the protein of the tissue more “foreign”, the alter- 
ation is not specific for freezing, for prolonged chilling can produce a similar 
response, though of lesser degree. 
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The refrigeration of homografts was suggested as a possible means of altering 
the antigenic properties of the skin which is thought to be responsible for the 
failure to take when grafted from one donor to a different recipient. Our obser* 
vations indicate that refrigeration of homografts shortened the length of survival 
irrespective of the length of exposure or the severity of cold. No attempt is. 
made to evaluate the contribution of the damage by cold to the failure of survival 
of homografta at this time. 

Although the number of cases presented for the different periods of storage 
does not permit statistical analysis at Uiis time, we believe that the conclusions 
which we have drawm on the basis of these experiments and a number of sub- 
sequent cases not included in this paper, arc reasonably valid. In regard to the 
possibility of storing akin grafts for subsequent use as autografts, the results 
of our experiments do not indicate that it is practical to refrigerate skin beyond 
3 weeks. The low percentage take obtained and the poor quality of the epithe- 
lial cover renders any attempt to prolong storage quite impractical. We would 
recommend maintaining the tissue in dry, sterile, well sealed glass containers. 
These should be kept in a thermos container filled with ice which in turn is kept 
in an ordinary refrigerator; thus a constant temperature is maintained (32®F.) 
and accidents due to alteration of temperature or sudden failure of the refrigera- 
tion are thus avoided. 


eUMMARY AND CONCLUSION 

In order to separate the role of the “direct” effect of cold on human skin from 
the sequelae following the effect of cold on vascular elements, free split-tluckness 
skin grafts (O.OIG in.) were exposed to the action of different levels of controlled 
temperatures for definite periods of time. At the end of the period of cooling 
such grafts were transplanted along with suitable controls to the original donor or 
to a different recipient and their behaviour was followed clinically and micro- 
scopically by means of biopsies. 

Pool^ baby plasma, saline impregnated gauze and air were used as the media 
for the skin grafts. Four levels of temperature were used : two above the freezing 
point (45® to 39®F. and 32®F.) and two below the freezing point (— 4®F. and 
— 108°F,). The duration of cooling varied from a few hours to ten months. 

The results of observation are presented in tabular form and several protocols 
are included in order to illustrate the methods used in this study. The micro- 
scopic observation based on the study of the biopsies are correlated with the 
clinical findings and are presented in the form of a chart. 

A total of 65 autografts and 38 homografts have been subjected to the influence 
of the different temperatures before transplantation. The range of temperature 
between 45® and 32®F. (8® to 0®F.) did not materially effect the survival of skin 
grafts up to 3 weeks of cooling: the desquamation was slight and fibrous tissue 
replacement only moderate. More prolonged cooling at these temperatures 
interfered with survival of the skin after grafting. 

Exp^e of skin grafts to -4°F. (-20®C.) and -108®F. (-78®C.) brings 
about ice crystal formation which is not compatible with survival. Even after 
ehort exposure fibrous tissue replacement re^ts. Longer periods of freezing 
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result in complete disintegration of the skin graft at such a rapid rate that re- 
placement by host tissue is inadequate. 

Clinical obser\mtions alone were difficult to interpret and were properly imder- 
stood only when correlated with the microscopic study of frequent biopsies. 
Photographs and photomicrographs illustrating the sequence of events are pre- 
sented for several of the cases studied. 

Refrigeration of homografts shortened the length of survival of the skin grafts 
foUovdng transplantation irrespective of the length of exposure or the severity 
of cold. 

The difference between chilling and freezing of skin grafts is most apparent in 
the clinical and microscopic reaction of the epithelium, and in the character and 
volume of the inflammatory reaction. The possible mechanisms of injury by 
chilling and freezing are discussed. 

The practical application of the results of investigation is that split-thickness 
skin grafts can be maintained at 32°F. (0“C.) up to about 3 weeks, and still 
“take” successfully when transplanted as autografts. Beyond that time the 
amoimt of graft which survives is not sufficiently high to render this procedure 
useful from either the cosmetic or fimctional view point. 
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STUDY OF THE VITALITY OF TISSUE TRA.NSPLANTS BY 
MEANS OF RADIOACTIVE PHOSPHORUS: 

PRELIMINARY REPORT 

CLIFFORD L. KIEHN, M.D„ HYMER L. FRIEDELL, MD., and 
WILLIAM j. MacIntyre, M.A. 

Cleteland, Ohio 

The development of the circulation and vitality of pedicle, cartilage and bone 
grafts have always been of interest to the plastic surgeon, and many techniques 
and methods have been employed for their study. 

Tlierc has been considerable controversy in the past on the subject of \itality 
of bone grafts inunediatcly following their transplantation. It has been stated 
in the literature that all bone grafts become areas of aseptic necrosis (1 ) soon after 
their transplantation, followed by the deposition of new bono laid doum in the 
area after varying lengths of time (2, 3). Another theory states that bone be- 
comes vascularized from the periosteum (4, 5). These conclusions and theories 
were reached by evidence based on clinical and radiographic findings. 

During the war, cancellous bone grafts from the iliac crest became very popular 
for the reconstruction of facial contours and replacement of actual loss of the 
mandible to restore function of that bone. Clinical, microscopic, and x-ray 
findings showed that cancellous bone which had been decorticated before implan- 
tation, developed a cortical layer within eight weeks (C). This is fairly good, 
but not positive proof that these grafts surv'ivc from the time that they are 
transplanted. 

Since the introduction of radioactive isotopes for use as tracer elements, these 
materials have been employed to study many biological processes including inter- 
mediate metabolism, excretion of various metabolites, and circulation of various 
compounds and elements in intact tissues. 

In the following work, radiophosphorus (P’*) has been used to study the rate 
at wliich vital cartilage and iliac bone transplants develop their own tissue fluid 
exchange, and blood supply in animals. 

In order to measure the ratios of assimilated phosphorus, approximately 
100 microcurics of dibasic sodium phosphate (P’*) was injected intravenously to 
dogs of approximately twelve kilograms in weight. The P” was not carrier free 
and had approximately one microgram of inert dibasic sodium phosphate per 
microcurie of radioactive material. 

Selection of P” was governed by two reasons: one, this isotope emits a beta 
particle of 1.G9 million electron volts peak energy, thus being easily adaptable 
to both assay methods employing Geiger counters and to those employing the 
radioautograph technique. Second, while a large percentage of the radiophos- 

Departments of Surgery and Radiology, Western Reserve University School of Medicine , 
Cleveland, Ohio. 

Read at the American College of Surgeons: New York, N. Y., September 8, 1917. 
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phorus will be deposited in bone (approximately 20%), a similar amount will also 
be deposited in the: soft tissues (approximately 30%), thus facilitating the ex- 
change of the phosphorus to the transplanted bone via the circulatory system. 
By this method the intensity of deposit should be in direct proportion to the blood 
supply to that area (7). 

Radioactive strontium (Sr*®) could also be used, but since the amount deposited 
in the soft tissues would be negligible, the exchange reaction would be much less. 
However, because of its strong affinity for bone, the use of strontium is antici- 
pated for our later studies as it is particularly adaptable for radioautographic 
recording of calcification. 

In the Geiger counter method of comparative assimilation, bone samples of 
approximately 0.1 to 0.4 grams were removed and ashed, the residue taken up in 
nitric acid and the resulting solution evaporated in a flat porcelain crucible (8). 

This standardizes the physical conditions of the bone samples, equalizes the 
self absorption of the beta particle, and permits a direct estimate of the amount of 



_ Fiq. 1_. Radioautograph of vital (left) and devital bone graft, showing homogeneous 
distribution of in the vital graft as compared to the peripheral distribution in the 
devital graft. 

absorbed per gram of bone. Readings recorded here are based on this method 
and will have the units of counts recorded per minute (by Geiger tube) for one 
gram of bone (c/m/g). 

The method of obtaining radioautographs employed the standard system of 
directly exposing various removed samples to photographic film. Super-impos- 
ing the sample over the film for several hours has resulted in the heaviest exposure 
for the section containing the largest quantity of radioactive material. (See 
fig. 1.) This shows conclusively both the assimilation of P’* by various bone 
components and the variation in amount of assimilation by different types of 
grafts. The results of these studies have been divided into three sections. 

SECTION I 

In this first section, studies have been made to observe the relative assimilation 
of phosphorus by vital transplanted bone and cartilage as compared to the nor- 
mal. Iliac bone, both cancellous and cortical, with the periosteum removed, 
and costal cartilage without perichondrium was obtained from the dog and cut 
into uniform pieces. These were buried subcutaneously in the ventral surface 
of the same animal. Immediately following transplantation of the bone, the P’^ 
was administered and twenty-four hours later the first piece of transplanted bone 
and cartilage and controls were removed for assay. 
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In the first twenty-four hours following transplantation, it was found that 
transplanted iliac bone assimilates P” at approximately 60% of the amount taken 
up by the same wei^t of normal control iliac bone. In the same manner, costal 
cartilage assimilates P” at approximately 40% of normal in the first twenty-four 
hours. 

Similar samples of bone and cartilage were removed every twenty-four hours 
for four days and showed that they continue to absorb P^^ not only at the same 
rate, but tend to overcome the 40% deficiency as shoivn in the following table and 
graph. (See fig. 2.) 
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SECTION II 

Having observed the relative deposit of phosphorus in vital transplants, this 
second section had been undertaken to study the assimilation of phosphorus by 
devital bone. In this study three specimens of bone which were devitalized by 
boiling and then implanted and assayed, showed approximately 7% uptake of 
P“ as compared with normal bone. This ivas probably due to adsorption and is 
considered negligible as compared to vital and control bone uptake. The accom- 
panying radioautographs show P*® to be deposited peripherally in the devital bone 
as compared with homogeneous distribution seen in the control bone specimen. 
A single exception showing a high concentration of P’^ has been observed, but it 
is uncertain whether this is due to experimental error of laboratory contamination 
or the possibility of bone recovery. 

SECTION III 

The object of this section has been to study the effects of refrigeration on the 
vitality of bone grafts (9). The same technique was used as in the previous 
experiments except that the bone was stored in a refrigerator at —2 degrees 
Centigrade for varying periods. 

Five samples were removed at approximately one week apart and their assimi- 
lation compared to normal bone over this period. 

These data are insufficient for tabulation at the present time but comparison 
ivith similar figures for vital and devital grafts suggests that assimilation is de- 
pressed for at least a period of one week after transplanting. It appears that 
refrigerated bone is partially devital or dormant bone, but may recover its vitality 
the longer it is left in the animal. Studies are now in progress to establish this 
conclusively. 


CONCLUSION 

While the amount of statistical data is insufficient at the present time to justify 
definite conclusions, there are many trends which are sufficiently indicative to 
warrant further investigation. 

Probably the most fundamental of these indications is the existence of bone as 
a vital graft, forming its o^vn blood supply and integrating itself as a vital part 
of the system from the time it is transplanted. This is shown by the immediate 
assimilation of P’^ by the vital grafts as compared to low uptake by the devital 
transplants. Since the intensity is a function of the blood supply, the immediate 
recovery has been definitely observed. 

The second indication from which practical applications may be drawn is the 
observation that refrigeration may not depress the recovery of transplanted bone 
beyond a short initial stage. 

We feel that these early studies show this and similar methods to be useful in the 
study of the vitality of bone and other transplants including pedicles and grafts. 
It may also be of interest in the healing of intact tissues. 
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PHAGEDENIC ULCER OF THE PENIS WITH PLASTIC REPAIR* 


GERALD BROWN O’CONNER, M.D. 

AND 

J. HAROLD KAY, M.D. 

Phagedenic ulceration of the penis due to non-venereal infections is a rare con- 
dition but when encountered it presents problems of major magnitudes. Im- 
mediately all of one’s efforts should be focussed on those procedures that ivill 
combat and limit the destructive processes and this therapy should be carried out 
wth dispatch. At the same instant one must have in mind those reparative 
steps that will be necessary to return the involved part to its physiological norm 
when the infection has been controlled. 

Phagedenic infections are noted for their rapidity of spread and for their 
marked destruction of involved tissue. Control of the infection is paramount to 
preserve life and to prevent and limit tissue destruction. We feel limitation of 
this virulent infection is best accomplished by the early and wide use of the 
cautery, local applications of penicillin to the involved area and penicillin intra- 
muscularly (300,000 units every 24 hours). The infected area should be cauter- 
ized one inch distal to the gangrenous ulcer and all of the skin and involved sub- 
cutaneous tissue should be removed. The base of the ulcer should be thoroughly 
cauterized, as is the periphery, but where the penis is involved one has to be 
extremely careful to spare as much as possible, from a functional standpoint, the 
all important corpa cavernosum and urethra. 

In the case under discussion although the spread of the infection was rapid, a 
definite limitation of the gangrenous extension was noted in a matter of hours. 
Twelve hours after entry into the hospital a line of demarkation of dry gangrene 
was established and a complete cast of the skin and subcutaneous tissue of the 
penis was surgically removed. This left a denuded area completely encircling 
the penis extending from one-half inch below the penile abdominal junction to 
one-half inch proximal to the corona. This wound was treated with continuous 
penicillin soaks along with general supportive measures for a period of eight weeks 
before the plastic service was consulted. By this time abdominal induration 
and redness had subsided, penile edema had diminished and the ulcer bed was 
clean. The reparative processes were under way as evidenced bj-' the peripheral 
epithelization of the ulcer bed. 


CASE REPOKT 

Male, 18 years, single, Indian. 

Present Illness: This patient was perfectly well until twelve days before entry into the 
hospital, at which time he noticed a small bluish area on the under side of the penis. This 
became larger and he went to a doctor who treated this with local applications of sulfathia- 
zole ointment and sulfathiazole by mouth. The redness continued to spread over the shaft 
of the penis to the lower portion of the abdomen almost to the umbilicus. The patient 

* Read before the American Association of Plastic Surgeons, Annual Meeting, 1917, 
Memphis, Tenn. 
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denies any eex contact or trauma of any type prior to the onset of the present illness. He 
had been confined for the previous 10 weeks to Boot Camp at Great Lakes without liberty. 
Past History: 


Operations negative 

Accidents negative 

Habits normal 

Illness normal childhood 

Family History: Essentially negative. 

Systems: Normal. 

Physical Examination; Well developed and nourished Indian male in no great distress. 
Temperature, 9S.6, pulse, 80; respiration, 20. 

Eyes, EarSf Nose: Negative. 

Sim; Negative (see Genitalia). 

Heart and Lungs: Negative. 



Fig. 1. Phagedenic ulceration of tbo penis. Demarcation of skin and subcutaneous 
gangrene 

Abdomen: Lower end of the abdomen was indurated and reddened. No masses palpable. 

Extremities: Normal. 

Genilalta: The penis and scrotum were markedly edematous. There was a gangrenous 
The gangrenous margins are clearly defined, irregular and starting to separate, 
area on the penis extending from the corona to distal to the penile abdominal junction. 

Treatment: I. Culture and smear from the involved area. 2, Blood Kahn and dark 
field examination were negative. 3. Continuous penicillin soaks to the penis plus 12,500 
units of penicillin intramuscularly every three hours 

Twelve hours after admission a complete mold of the penis was surgically re- 
moved and this left an ulcer from about ^ inch from the lower penile abdominal 
junction to the glans penis. The ulcer base was reddened and clean appearing. 
A suprapubic cystotomy A\ns performed under 100 mgm. novocaine as urethral 
involvement was imminent. 

In spite of the existing infection, to speed healing and prevent functional loss 
of the pai t it was necessary to cover the defect as quickly as possible uith normal 
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tissue. Split skin grafts kave been used and have given excellent results in cases 
of clean avulsion of the penile skin and also in some cases of the superficial ulcers. 



Fig. 2. Ganqbenous Area and Resulting Scab Rbmotod 



Fig. 3. First Stage of Plastic Pbocedube with Penis Buried in Thin 
Anterior Covering of Scrotum 

In this particular instance, however, due to the type and severity of the infection 
plus the extent and depth of the ulcer a pedicle type of graft was indicated. This 
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flap would have the advantage of not only supplying a stun and subcutaneous 
coveting, but also the additional advantage of its ovm independent blood supply. 



Jio 4 Second stage of penile plastic repair showing scrotal flaps sutured under pexus 
ond scrotum reconstructed 



At the first plastic procedure all of the existing scar tissue adjacent to the ulcer 
w well as the scar tissue of the ulcer bed was removed Althou^ tliis procedure 
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materially increased the existing defect, it returned all the parts to their normal 
position. It gave the involved area a better surgical base and made the penis 
longer and more pliable. An incision was then made in the superior central part 
of the scrotum at the base of the penis. A very thin layer of skin and subcu- 
taneous tissue was elevated by dissection on the central hairless portion of the 
scrotum. An appropriate coimter opening was made at the distal part of the 
scrotum. The penis was brought through this skin tunnel and the epithelial 
edges were suttued into place both at the penile base and just behind the corona. 
Healing occurred by first intention, so that in three weeks it was possible to pro- 
ceed %vith the second phase of the reparative process. Using the scrotal skin 
covering of the penis as a base, adjoining measured flaps were created from the 
scrotum and these were brought around the penis and sutured in midline poste- 
riorly. The flaps came together at the penile base in the form of a T completely 
covering the penile shaft. The scrotal defects were easily closed vdthout tension. 

At the present time the penile edema has subsided, fimction is normal and a 
gradual return of sensation is taking place in the covering flaps. The return of 
sensation in the transplanted skin will be complete in from four to six months 
after the last surgical procedure. 



DEHMOID CYSTS OT THE NOSE 

ALBERT D DAVIS, M D anu ROBERT E BERNER, MT> 

From the Department of Surgery (Dmsxori of Plastic Surgery) Stanford University 
School of liledietne Son Francisco Calif 

Many case reports on this subject have been recorded m the literature since 
1933 The rhmologists primarily have been confronted with the final treatment 
and the majority of the witings have been m the penodicals of Otolaryngologj 
In re\ne\vmg these cases, it vas seen that frequently dermoid cjsts involving the 
nose were either not recognized or were not properly handled until placed m the 
hands of one who recognized this type of tumor, its morphological variations, 
and the embryology 

In 1937 New and Erich reviewed 1495 dermoid cysts Of this number, 103 in 
volved the head and neck, of which 13, or 12 6% were m the region of the no&e 
Specificallj located, 9 were over the region of the nasal bones, 2 at the base of the 
columella, 1 nt the tip, and 1 in the septum Roughly 50 cases involving the nose 
arc on record, the big majority of which have appeared m the last four years 
This IS not a rare tumor 

The Plastic Surgeon is concerned with dermoids of the nose for several reasons 
The tumors themselves are frequently deforming, both to the skin and nasal con 
tour They may disturb the relationship of the na^al bones by displacement 
Following the removal of the larger cysts with extension, there may be consider 
able deformity requiring rhinoplasty or the use of implants 

As to ongin, the statement that dermoids of the nose merely represent the 
inclusion of skin remnants in the median lines of closure, is not sufficiently ex 
planatory Brunner and Donnelly very adequately describe the most feasible 
theory of their formation using cross sections of the nasal processes in the new- 
born as a basis for their findings They state, “In the newborn the anterior wall 
of the nose consists of one single cartilaginous plate which is covered on the out 
side by connective tissue and skin The connective tissue originates from tlie 
dura During the mtramembranous formation of the nasal bones, the connective 
tissues and the skin become separated and between the cartilaginous wall of the 
nose and the nasal bones there is a prenosai space filled with connective tissue of 
dural ongin Soon after birth the cartilage of the na'sal capsule disappears 
while the cartilages below the nasal bones persist and form the upper and lower 
lateral cartilages When the nasal bones are formed, the displaced parts of ecto 
derm are situated in the prenasal space, viz , between the cartilaginous nasal wall 
and the nasal bones The displaced parts of ectoderm advance eventually to the 
formation of dermoids which may or may not remain m connection with the 
skin ” If contact with the skm remains, a fistula running between the nasal 
bones is formed If the dermoid is free of the skin, even so it may become in 
fected and a fistula develop when the infection breaks through the nasal bones 
and skm In dissecting out dermoids of the nose one must be aware of the 
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deep-seated origia and be certain to remove possible deep ramifications. Fur- 
thermore, their early removal should be carried out because of their potential 
growth and displacement of the bony and cartilaginous nasal frame. 

Dermoids of the nose are seen most frequently in infants and yoimg children. 
In most cases a swelling over the nose or the presence of a skin pit in the midline 
of the nose is noted shortly after birth. Little attention is given these unless 
they are large, grow rapidly, or become infected. They may vaiy in size from 
that of a small pea to a walnut or larger. The skin pit is usually seen over the 
nasal bones or upper cartilages, whereas the cyst itself may be anywhere from the 
frontal region to the tip of the nose. Several have been reported inside the nose. 
Most frequently they lie at the level of the nasal bones. Because of the mild de- 
formity caused by the smaller cysts, these patients are usually not seen by a 
doctor unless an abscess has formed. There may be persistent drainage from the 
sinus opening. The larger cysts are deforming enough in themselves to necessi- 
tate removal. They may previously have been incised, cauterized or curetted, 
only to recur or drain continually. 

On examination, there is usually a midline pit or fistula and the mass appears 
superficial. The overlying skin is attached around the fistula or may be bound 
firmly to the mass, if infection has been present. They give the impression of 
being free from attachment to the underlying bone or cartilages; however, usually 
they are connected by a stalk. The cyst itself may extend deep into the septum, 
beneath the cartilages or nasal bones. Frequently there is a definite separation 
of the bones or cartilages in the midline. It must be remembered that their 
origin is deeper than just below the skin. 

We are presenting an unusual case where the C3’^st appeared as a swelling over 
the bridge of the nose with a central sinus opening. Tliis dermoid was found to 
extend under the periosteiun of the glabella as a narrow channel and open into a 
larger frontal extension over the frontal sinuses, still beneath the periosteum. 
This had eroded the outer table of bone in this area. This particular dermoid had 
a stalk extending downward between the nasal bones. 

X-ray may show a separation of the nasal bones or a distortion, giving a clue 
as to the depth of the stalk or penetration of the cyst. Wlien an external fistula 
is present, instillation of lipiodol outlines the extent of the fistula and cyst. 

In the differential diagnosis one must consider; (a) meningocele and encephal- 
ocele, (b) sebaceous cyst, and (c) inclusion cyst (usually old trauma). Meningo- 
cele is translucent when light is passed through, whereas deimoid is opaque. 
They are usuallj'' of larger size, soft, veiy fluctuant, and drain clear cerebrospinal 
fluid when there is a skin opening. Compression of the jugular veins maj*^ cause 
the mass to become tense by increase of pressure within the sac. In a distended 
condition there may be visible pulsation. Ordinarilj’-, a meningocele will be more 
fluctuant and not show the midline skin pit seen noth dermoids. Encephalocele 
is rare. Tliey are usually not visible in this region, but are of the basal type, 
projecting into the nasal cavity through the cribiform plate of the ethmoid bone. 
Sebaceous cj’^sts, imless previously ruptured to the outside are more discrete and 
freely movable under the skin. An inclusion cj'^st presents a history of trauma 
vnth inbedded skin. 
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The pathology is simple. Dermoid cysts have a Iming of stratified squamous 
epithelium wth prominent keratinization. The central contents consists of des- 
quamated, cheesy material, usually with the presence of hair. Frequently the 
cyst has become infected and contains granulation tissue and considerable 
surrounding fibrosis. 

Treatment consists of complete excision- Frequently they have been previ- 
ously incised, cauterized or curetted and recurred. X-ray of the nasal bones and 
lipiodol instillation of the external fistula should be carried out to be certain of the 
depth and location of the fistula and cyst. The skin pit should be excised en toto 
with the mass. The cyst is best approached directly over the main body with 



adequate exposure to be 'certain of complete excision. Rhinoplasty is best done 
secondarily because of possible chronic infection in the depths of the excised area. 

Case /.• A seven months old wliite male child. At birth a soft, midline bulge was noted 
over the bridge of the nose. Just above the main body of the mass was a central sinus 
opening which had been draining whitish, turbid fluid. The mass enlarged gradually over 
the glabellar region and six weeks before entry appeared to enlarge raptdlj* over the frontal 
sinuses and right brow. The centra! pit wos at the level of the inner canthus of tlie eye. 
The diagnosis of meningocele was made previously by a neurosurgeon. This was excised 
through a vertical midline incision which included the central pit in an ellipse of skin. A 
small cyst was encountered under the subcutaneous fat. This w’as attached to the perios- 
teum of the upper part of the nasal bones. The pedicle disappeared beneath the periosteum 

• Cases of Dr. Robert McNaught, Ear, Nose and Throat Dept., Stanford University 
School of Medicine. 




Tig. 2(A) 

Case 2. Pre-operative photographs. An eleven months old female child. The central 
skin pit may be seen over the inferior border of the nasal bones. Lateral view shows a 
hump-like swelling. 









e 






Fig. 2(B) 

Profile x-rays showing a rounded area of rarefaction in the nasal bones. The bones are 
thickened around the edges of the cyst. At operation it was seen that the septal and upper 
lateral cartilages were actually depressed by the body of the cyst. 
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at this point The skin excision was lengthened upward and the cyst was then found to 
extend o\ er the frontal sinuses the size of a silver dollar beneath the periosteum and out- 
lined by an irregular ridge of frontal bone The outer table of bone over this area was 
eroded away The nasal and frontal components were contiguous through the narrow chan- 
nel which ran upward beneath the periosteum The contents of the cyst were milky and 
freelj fluid 



Fig 3(A) 


Histological examination Two epithelial lined sacs connected b> a narrow tract Con- 
tents consisted of desquamated, keratinized material with granulation tissue and fibrosis 
in one area 

Case 2* A eleven months old white female child A swelling and central midline pit 
w'as noted o\er the bridge of the nose since birth This had enlarged moderately but did 
not drain The nose w as deformed by a prominent hump and w idening in the region of the 
nasal bones A narrow ellipse of skm including the midline pit was outlined bj vertical 
incisions about 3 ems long A thm walled cjst which had depressed the upper lateral and 
septal cartilages was exposed This had an upward prolongation attached to the penos 
teum on the surface of the nasal bones 
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DAN N. STEFFANOFF, Majob, MC 

Chief, Plastic Surgery Section, Letterman General Hospital, San Francisco, California 

The complexity in the topographical anatomy of the auricle overtaxes the 
ingenuity of the plastic surgeon to attain perfection in the restoration of the au- 
ricular deformities. The extremely thin yellow elastic fibrocartilaginous support 
of the normal auricle, covered by a very thin and extremely vascular integument, 
both folded in multiple concavo-convex and convexo-concave topography, and 
both anchored at an approximate thirty degree auriculo-cranial angle to the 
temporal bone by extrinsic ligaments and muscles, call for the solution of the 
f olloAving three problems in the restoration of a partial or a total loss of the auricle. 

First, the restoration of the cartilaginous support either by autogenous or ho- 
mogenous cartilage. For this, the ingenuity or the esthetic appreciation of the 
operator alone will determine the duplication of a near normal configuration of 
the cartilaginous frame. 

The second problem calls for supplying soft tissue coverage for the supporting 
cartilaginous frame, either by the use of local tissues, or tissues from the immedi- 
ate or distant surrounding areas in form of flaps or tube pedicles. 

The third problem calls for the immobilization of the reconstructed auricle to 
the side of the head at the correct angle. 

Each step of the operative procedure will dictate the eventual appearance of 
the reconstructed auricle. A large, thick and poorly carved cartilaginous support 
will not only result in a bulky and poorly differentiated auricle, but will also add 
to the weight of the same, which in itself will create or complicate the problem of 
a stationary immobilization of the auricle. An improperly immobilized auricle 
will move or flap with each walking step, which is an extremely conscious and 
annoying experience to the patient. The weight of the auricle is increased with 
the thickness of the flap and the size and the weight of the tube pedicle, when such 
are used. A split thickness skin graft of a post amicular flap with a deficient 
cartilaginous support, vfill tend to contract later on, and distort the final appear- 
ance of what may have been an extremely satisfactory auricular reconstruction 
as viewed on the operating table. 

The purpose of the case here presented is to emphasize the necessity for an 
occasional departure from the usual methods of reconstruction of a partial loss of 
the auricle, which departure is usually dictated by some anatomical factors of the 
individual case. In this case, the patient was a subject of marked hypertrichosis, 
which forced the operator to depart from the usual practice of formation of a 
supra-clavicular or post auricular tube pedicle for the restoration of the lost helix, 
and in tlus case forced him to utilize the skin from the medial surface of the 
auricle and also the skin over the mastoid area. The anatomical nomenclature 

Presented at the Surgical Staff Meeting, William Beaumont General Hospital Plastic 
Surgery Center, El Paso, Texas, 20 September 1947. 
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**auriculo-mastoid tube pedicle” localizes the donor site of this type of tube 
pedicle. 

CASE REPORT 

This 27-year old white male patient lost the middle one-third of the left auricle including 
the posterior one-half of the concha followine a human bite on 8 December 1946. The 
defect measured 58 mm. long and 17 mm. wide (figs 1 and 13), the raargius of which w'ere 
healed at the time of his transfer to William Beaumont General Hospital Phatic Surgery 
Center — 18 January 1947. The patient was a subject of marked hypertrichosis, involving 
not only the body but also the supraclavicular and inferior auriculo-cervical area. This 
marked hypertrichosis robbed the patient from the usual donor sites for the formation of a 


Fiq, 1. AunicuLAn Defect due to Human nixE 

tube pedicle to be used for the restoration of the helix. Otherwise the Physical Examina. 
tion was essentially negative. Bepeated WBC averaged 9,950 with a normal differential 
distribution and 15.6 gm % Hb. 

OPERATIVE PROCEDURES 

Tlie reconstruction of the aiwicle required eight operative steps, which were 
completed in five months. 

The first step, done on G Februaiy 1947, consisted of making an nuriculo- 
mastoid tube p^iclc. Tlie scar along the margin of the defect was e.\'cised. Th(j 
denuded edges were projected over the hair-free skiu of the mastoid area and 
marked with methylene blue, outlining the anterior margin of a post auricular 
flap to be later raised and sutured to the denuded margins of the auricular defect. 
The wdth of the skin area anteriorly of the methylene blue line, up to the au- 
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riculo-cephalic angle, and reflecting over the medial surface of the auricle up to 
the denuded margins of the defect, measured 16 mm. With methylene blue a 
bi-ped flap 16 mm. vdde and 68 mm. long was marked, the vddth of which 
straddled the auriculo-cephalic angle, while the length of the flap straddled a near 
parallel long axis of the defect. The flap was raised imder 1% Novocaine and 
tubed, using black silk No. 000. The tube pedicle measured 4.5 mm. in diameter 
and 60 mm. long, the length being measured at the sutmre line of the tube (figs. 
2 - 7 ). The tube pedicle was retracted laterally of the auricle and the margins of 
the auricular defect were sutured to the mastoid skin margin, immobilizing the 
denuded medial surface of the auricle to the denuded mastoid area, these being 



Fig. 7. Posterior View op Tube Pedicle 


the donor sites of the tube pedicle. A compression dressing was applied utilizing 
moist cotton wads to pack in Uie auricular convolutions and also to immobilize 
the tube pedicle. 

On 3 March 1947 the second operative procedure was carried out, consisting of 
delaying the cephalic end of the tube pedicle. On 18 March 1947 the tube pedicle 
was waltzed to the helix near the margin of the cephalic portion of the defect. 
The fourth procedure, done on 31 March 1947, consisted of outlining a post-auricu- 
lar flap, conforming to the general outline of the auricle. The flap was partly 
raised and sutured in place and this was considered as a delay procedure. At the 
same time the caudal end of the tube pedicle Avas delayed. On 18 April 1947 the 
fifth operative procedure was attempted; namely, burying a preserved homo- 
genous cartilaginous support, but after the flap was raised it became somewhat 
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cyanotic and it was felt advisable to replace the flap and consider this procedure 
as a secondarj’’ delaj" incision. The caudal end of the tube was waltzed to the 
lobe near the margin of the defect, aligning the tube pedicle in the nonnal location 
of the helbc. On 2G May, five weeks following the last delay incision, a piece of 
preser\’ed homogenous cartilage oS mm long and 15 mm. wide was carv'ed in such 
a fashion as to supply the posterior lost portion of the concha, carved with a com 
cavity and the mid-portion of the long dimension of the cartilage was carved into 
a ridge to simulate the antihelix. The post auricular flap w’as raised and suffi- 
ciently imdermined, reaching all along the margins of the auricular cartilage, and 



I 
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Fro S Cartilaoe GflArr under Post-Auricular Flap 

the piece of car\’ed homogenous cartilage w'as inserted beneath the flap. The 
wound was closed with black silk Again the operative field was dressed with 
moist cotton wads and a compression dressing applied. This ended the sixth 
operative procedure (fig. 8). On 19 June 1947 the post-auricular flap ivith the 
cartilaginous graft was raised with some soft tissue medially to the cartilage, 
undermining the flap and tlie auricle up to the normal auriculo-cephahc angle' and 
the denuded surface of the ear and the side of the head was grafted with split 
thickness skin graft, taken from the medial surface of the left arm, the dermatome 
being set at lC/1000 of one inch. Tlie skin was immobilized not only to the 
margins of the denuded area but also in the auriculo-cephalic angle by through 





Fio. 9 Fig, 10 

Fig. 9. The tube pedicle has been waltzed to its final position. The post-auricular Am 
with cartilage graft has been raised and the post-auricular denuded surface sking-raftea. 
Fig. 10. Close-Up Lateral View of the Bestored Auricle 



Fig. 11 Fig. 12 

Fig. 11. Anterior View Upon Completion op the Auricular Keconstruction. 
Fig. 12. Lateral View op Reconstructed Auricle 


and througli sutures tied tvithin the concha and also udthin the fossa of the anti- 
helix. The ear was retracted to approximatelj' thirty degrees and a dental com- 
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pound impression of tlio post auncular space was taken and incorporated iMthin 
the scarlet red ointment gauze dressing, agam using moist cotton wads for packing 
the lateral surface of the auricle and for the support of the tube pedicle (fig 9) 
The last proceduie done on 8 July 1947 consisted of partly spreadmg the tube 
pedicle and by comparing the defect of the auricle w ith the normal location of the 
helLx from a previously made stone cast of the opposite ear, the tube was immobi 
lized in a prepared recipient site, sulvuing the anterior skin margin of the tube 
pedicle m such a fashion as to invert both skin margms and create a natural 
appeanng scaphoid fossa (fig 10) The operative field was dressed with moist 
cotton wads and a compression dressing was applied 



Fio 13 Fio 14 

FlO 13 pRE OrERATH B StOKB Ca 8T Of THE DeFOBUED EaR 
Fig 14 Post Operathe Stone Cast or the Reconstbected Ear 


Tlie restoration of the auncular loss resulted m a near normal anatomical 
configuration (figs 8, 10-12 and 14) 


SUSlMAR'i 

A case of partial auricular restoration for the loss of the middle one-third of the 
auricle, mvolving the helix and the concha is presented The formation and 
utilization of an aunculo mastoid tube pedicle is described The cartilaginous 
support was restored bj prc'«erved homogenous cartilage, while the soft tissues 
were restored by a post auncular flap The hchx was restored bj a partial 
spreading of an aunculo-mastoid tube pedicle The patient was a subject of 
marked hj’pertnchoais, involving not only tlie trunk but also the supraclavicular 
and post-auncular areas which depnved the operator of the usual donor sites for 
the formation of a tube pedicle The auncular restoration was completed in 
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eight surgical procedures in a five-month period. The anatomical nomenclature 
“auriculo-mastoid tube pedicle” localizes the donor site of this type of pedicle. 
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RIGHT AND WRONG IN RHINOPLASTIC OPERATIONS' 

A eCthi, M D , F I C S 
Budapest 

From tlie ^ le^^ point of plastic surgerj , the nose does not represent a thiouglily 
independent field Being a part of the face it forms a harmonic or disliarmonic 
outline together nitli the forehead, the ejess, the mouth, the lips, and the chin 
On the other hand, the nose is the most projecting part of the face therefore its 
role IS prominent from this point of \ie\\ Thus it is justified to gi\e the nooe a 
ne^\ shape if it does not hannonize mth the other constituents of the face iNot 
infrequently a nose the shape of nhich is not nice ’ harmonizes mth the face and 
its tran«!formation maj disturb the harmonj ■\\Tule the neoplastj of a partlj 
or entirely defective no'-e demands surgical skill onh the corrective operation of 
na«al defornuty — be it congenital or acquired — cannot be performed if surgical 
skill IS not associated with an aesthetic sen«c The plastic surgeon should not 
undertake a correcting operation unle‘«s he is sure that di'ihannony of the face 
has been maintamed bj the no«e and rcsoration of a due harmony maj be ex- 
pected bj the intervention Not infrequently individuals possessing a beautiful 
nose and an unobjectionable facial harmonj come to see a surgeon with the 
request that their “wTong" nose be corrected No doubt, these individualb 
represent psjchopathologic cases and it is vM»e to refu«e their request, first be- 
cause the operation cannot do anything but much hanii secondl> because the 
patients, being mentally not entirel> healthj, would not be satisfied with the 
lesult Once I had a patient who succeeded m persuading another surgeon to 
do the “correction” Some montlis after the operation ho returned to me with 
the urgent request to restore the harm produced h} the operation It was wnth 
this request that I complied, having agreed with him that the pre operative 
situation «should be restored Thus the indications cannot be stnctly defined 
and onlj general principles w ill be outlined A turned up nose does not match 
a man whereas a curved (eagle ) nose nice m itself as a symbol of manhood may 
occasionallj be considered a defonnit> m the centre of a gentle fern ile face Of 
course, a short nose need not be distorting in a man provided that the face is 
adequate On the other hand, the curved nose maj , especially m southern races 
be interesting or even beautiful If a massive nose is due to the thickness of the 
wall of the nose there is no operation through which narrow'ing of the no»e could 
be effected It is not adv isable to shorten such noses because the operation maj 
be followed by secondarj thickening and deformitj If there is a projecting 
dorsum nasi and the patient has laige ejea the deepening of the doraiim may 
make the ejes, somewhat outstanding formerlj, seem to be exophthalmic 
Therefore, m these cases one should prefer the straightening of the dorsum by 
implantation of autogenous cartilage (ivorv ) or by elev ating the apex of the nose 

* From the Rhino LarjTigologic Department of the St Rochus Hospital /Prof Aurel 
R^thi / 
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Fia. I Fig. 2 

Pig. 1. At the radix nasi the dorsum forms an angle, below this place there is a projeo* 
tion. The beautiful eyes seem exophthalmic because of the deep site of the radix. 

Fig. 2. Instead of removing the projection the line of the dorsum has been straightened 
by implanting a piece of cartilage. The beauty of the eyes is obvious. 



Fig. 3 Fig. 4 

Fig. 3. The same position as in the case represented on fig. 1 excSpt for a second deep 
place between the apex of the nose and the projection. 

Fig. 4. Both Deep Places Filled vnta Cartilage. No Exophthalmos, Fine 

Greek Profile 
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Fig. 7 Fig. S 


Fig. 7. Normal dorsum, sharply elevated tip. To fill up the dorsum would be a fa; 
procedure. 

Pig. 8. The right solution; lowering of the tip 
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Fig. 7 Fig. 8 

Fig 7. Normal dorsum, sharply elevated tip To fill up the dorsum would be a faulty 
procedure. 

Pig. 8. The right solution: lowering of the tip 



Fig. 9 Fig. 10 

Fig. 9 Downward declination of the tip. Its correction alone is insufficient because of 
the underdevelopment of the chin 

Fig. 10 Elevation of the ape\, artificial projection of the chin bj' inlay 

It is not the intention of this paper to deal with the operative procedures gener- 
ally employed in detail. In the following, however, some cases are reported in 
which preceding operations had given rise to a distortion needing operative 
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Fig 7 Fig. 8 

Fig 7 Normal dorsum, sharply elevated tip. To fill up the dorsum would be a faulty 
procedure. 

Fig. 8. The right solution: Jonering of the tip 


B 



Fig. 9 Fig. 10 

Fig. 9. Downward decimation of the tip. Its correction alone is insufficient because of 
the underdevelopment of the chin. 

Fig. 10 Elevation of the apex, artificial projection of the chin by inlay 

It is not the intention of this paper to deal with the operative procedures gener- 
ally employed in detail. In the following, however, some cases are reported in 
which preceding operations had given rise to a distortion needing operative 
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described above cannot occur.’ In the course of my procedure, first a •wedge- 
shaped piece of the septum membranaceum is removed as far as to the quad- 
rangular cartilage. If then a linear and vertical incision is passed on the wound 
surface of the septum membranaceum the latter can be pressed upon the septal 
cartilage so as to surround its marginal part (embracing flap). Since the mucosa 
lying over the perichondrium has been removed over an adequate area the “em- 
bracing” flap %vill, on both sides, -^videly adhere to the cartilage whereby the drop 
of the nasal apex has been prevented. 

Whereas the distortion follovnng abbreviation of the nose is due to deficient 
skill and training the result of operation seen in fig. 15 is due to the deficient 



Fig. 13 Fig 14 

Fig 13 Paximt -Abskeviation op the Nose, Dov nw abd Traction op the Apex 

BY Scar (Ram’s Nose) 

Fig. 14 After My Correction the Prominent Part of the Curved Dorsum 

HAS been Removed 

aesthetic sense of the surgeon The girl aged 20 had a thick, projecting nose. 
The surgeon performed an abbreviating operation whereby the nose became very 
thick, very short, enormously projecting The disharmony was still more en- 
hanced by the fact that the base of the nose was very deeply situated whereby 
the eyes became rather outstanding. Involuntarily, the definition of the cari- 
cature comes to mind : it is the overaccentuation of the facts Care is to be taken, 
lest the exaggerated execution of the plan result in a caricature. The final result 
of my repeated operations aiming at reconstruction may be seen in fig. 16. The 
nose was so thick and massive that an interior operation did not seem promising. 

’ A R6thi Raccourcissement du nez trop long. “Revue de Chirurgie Plastique", 
1934:85-106 
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jecting scar nodule. Besides, the surgeon had excised, with a conchotome, 
semicircular pieces of the alae at the upper part of the nostrils wherefore the 
apical part of the septum was, as seen in fig. 17, denuded. Two years later I 
succeeded in correcting the deformity through a one stage operation: the intra- 




Fig. 19 

Figs. 17, 18, 19. Fault-/ 'T 
the skin of the nostrils h:- 
part of the septum meral.^. 

Fig. 20, 21. Correctior/ ;■ 
of triangles (basis latera'-''’/ ' 


Fig. 20 


niG. 


■ -r” of the nose. The ape.x of the nose is cicatrized, 
op-part, been excised with the conchotome, the upper 
denuded, on the ap Js a scar node. 

of the nose, stri^'.^^. i, . of the dorsum, excision 
top-part of the no:;^';. t ' of the wound edges. 
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jecting scar nodule. Besides, the surgeon had excised, with a conchotome, 
semicircular pieces of the alae at the upper part of the nostrils wherefore the 
apical part of the septum was, as seen in fig. 17, denuded. Two years later I 
succeeded in correcting the deformity through a one stage operation: the intra- 



Fig. 17 


Fig. 18 



Fig. 19 


Fig. 20 


Fig. 21 


Figs. 17, 18, 19. Faulty “correction” of the nose. The apex of the nose is cicatrized, 
the skin of the nostrils has, at their top-part, been excised with the conchotome, the upper 
part of the septum membranaceum is denuded, on the apex there is a scar node. 

Fig. 20, 21. Correction: abbreviation of the nose, straightening of the dorsum, excision 
of triangles (basis lateralward) at the top-part of the nostrils, union of the wound edges. 


nasal incision was made on the inner surface of the alae, the skin of the dorsum 
was elevated, the part of the dorsum deviating from the straight line removed 
with a saw; then the bony part which was too broad was rendered narrower by 
sawing through the bony wall of the nose on both sides near the basis. Finally, 
a triangle with a basis facing upward was excised from the septum in order to 
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could not be satisfactory because the large flap taken from the forehead was 
united wth the stump of the nose without a proper elaboration. The mass of 
the soft parts being situated between the eyes the patient had a ram’s nose, fur- 
ther she could not breathe through the nose because the nostrils having been 
contracted by the cicatrization were covered by the flap. (Fig. 22.) 

The patient Avished an operation allowing her to breathe through her nose, 
further she badly wanted a correction because she had a hope of getting married. 
First I excised the cicatrized wall of the air passage and covered the wound "with 
the skin of the sulcus nasolabialis. For reconstruction of the nose, the skin of 
the forehead was not available as it had been used up at the first operation. The 
patient had rheumatism in both arms wherefore the sldn of the arms could not 
be employed. There seemed only one approach; to build up the nose from the 
old flap. This procedure was rather difficult because the chief mass of the soft 
parts was lying between the eyes. I liberated the skin partly, in such a manner 
that the sHn left behind was sufficient to form the radix nasi (fig. 24). Then 
the skin was moved toward the apex of the nose (fig. 25) until the bulk of the apex 
and alae was constituted. The straight line of the dorsum was assured by the 
implantation of a piece of costal cartilage. The final result could be regarded as 
satisfactory (fig. 23). 

Naturally, ideal results cannot be achieved in cases deteriorated by preceding 
faulty operations. On the other hand, a fine nose can nearly always be attained 
in untouched cases. The best results are obtained by flaps taken from the fore- 
head. The results may be considered good if the fact that the nose is artificial 
cannot be recognized at first sight. 


ANNOUNCERIBNT 

BRITISH JOURNAL OF PLASTIC SURGERY 

In March, 1948 it is hoped that the first number of the British Journal of 
Plastic Surgery will be published, under the editorship of A. B. Wallace, M.Sc., 
F.R.C.S., of Edinburgh. 

This will contain articles by Sir Harold Gillies, Sir Archibald Mclndoe, Mr. 
Rainsford Mowlem and Professor Paterson Ross among others. 

The annual subscription is £2: 2 and the issue is quarterly. 

Subscriptions should be sent to the publishers, Messrs. E. and S. Livingstone, 
16-17 Teviot Place, Edinburgh, Scotland. We welcome this new journal in 
the field of plastic surgery, with best Viashes for success. 
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retroauricular fistula. Thus a diplococcus form has been made the two cocci of 
which are contiguous in the fold. 'Wlien the auricle is pressed backw'ard the two 
incisions lie upon each other. The skin islet formed on the posterior aspect of 
the auricle covers the fistula like a lid. 

Now an oval incision bordering the diplococcus shaped skin islet is made in a 
way that the axis of the ellipsis coincides Avith the fold. The skin parts lying 
between the elliptical incision and the diplococcus are removed. Care is to be 
taken that the narrow skin strip bordering the fistula be not damaged. After 
removal of the skin an oval woimd surface has been obtained seated with its one 
haK on the auricle with the other on the cranium while in the middle of the wound 



the fistula bordered by a skin strip of 2 mm width is seen vdth a skin islet dis- 
sected off the posterior aspect of the auricle equaling in shape and size that of the 
fistula. Now, by pushing the auricle backward the fistula obtains its covt.ring, 
besides the borders of the oval woimd come into touch vdth each other. On 
closing the woimd one need not unite the skin strip of the fistula ivith the covering 
skin they having a close contact securing good healing. Thus only the margins 
of the oval wound are sutured. To aid in this the skinborder of the oval wound 
should be slightly liberated. Now the so-called Donati’s stitches are applied 
since they facilitate the union and prevent the wound margins from being turned 
inward. Donati’s suture is essentially a mattress suture in a line perpendicular 
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retroauricular fistula. Thus a diplococcus form has been made the two cocci of 
which are contiguous in the fold. When the auricle is pressed backward the two 
incisions lie upon each other. The skin islet formed on the posterior aspect of 
the auricle covers the fistula like a lid. 

Now an oval incision bordering the diplococcus shaped skin islet is made in a 
way that the axis of the ellipsis coincides mth the fold. The skin parts lying 
between the elliptical incision and the diplococcus are removed. Care is to be 
taken that the narrow skin strip bordering the fistula be not damaged. After 
removal of the skin an oval wound surface has been obtained seated with its one 
half on the auricle ^vith the other on the cranium while in the middle of the wound 



the fistula bordered by a skin strip of 2 mm width is seen with a skin islet dis- 
sected off the posterior aspect of the auricle equaling in shape and size that of the 
fistula. Now, by pushing the auricle backward the fistula obtains its covt ring, 
besides the borders of the oval wound come into touch with each other. On 
closing the woimd one need not unite the skin strip of the fistula with the covering 
skin they having a close contact securing good healing. Thus only the margins 
of the oval wound are sutured. To aid in this the skinborder of the oval wound 
should be slightly liberated. Now the so-called Donati’s stitches are applied 
since they facilitate the rmion and prevent the wound margins from being turned 
inward. Donati’s suture is essentially a mattress suture in a line perpendicular 
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fracture, and (4) complete closure 
dp wound without undue tension 
there has been extensive akin toss 
the forehead and eyebrows, a flap 
nd a Thiersch graft ma> hav e to be 

this total of 57 patients w*ith cranio 
unds, 4 died, a mortality of 7 per 
ludiog one from severe brain dam 
e thalamic region, one from pneu 
id two from infection, probabl> due 
icai errors The cases included 
hsevere brain injury One patient 
i pneumococcal memngitis and re 
another developed a brain abscess » 
id intracerebral acrocelcs, and more 
rospinal rhinorrbca Effective d4 
land dural repair were earned out 
i-e Approach The author's expen 
ra the view that m the majonty of 
icccss to the wound should be by a 
above the level of the frontal si' 
i .•aftAV.iw s gncA* Ifs 
1 route The intradural method is 
J superior to thecxtradural method 
repair There might be danger of 
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Seeley, Robert C.. Maxillofacial Injuries. 

Am J Surg 75 651, May, 1947 
The literature to date on parotid duct in 
juries and associated facial nerve injunes is 
reviewed by Seeley He reports a case and 
presents the surgical technic for the care of 
such patients This article deals pnmanly 
with the secondary repair of the dehiscent 
parotid duct, and the severed zygomatic and 
buccal branches of the facial nerve 
Pnmary considerations in wounds of the 
parotid duct and pcnphenil facial nerve are 
(IJ the type of injury, (2) the presence of 
infection, (3) immediate or delayed repair, 
(4) the presence of fistula or obstruction of 
the duct, (5) the occurrence of immediate or 
delayed facial paralysis and (6) the age of 
the patient In infancy, the repair of the 
peripheral facial nerve is virtually impos 
sible due to the size of the filaments The 
duct, while delicate to repair, can be recon 
structed satisfactorily A long standing 
obstruction of the parotid duct without 
fistula would cause gland atrophy unless fre 
quent aspiration of the duct is nude to de 
compress the gland In delaved cases, 
roentgenographic studies w*itb hpiodol in 
jcctions arc used to determine the tvqie and 
the location of lesions of the parotid duct 
Degeneration of the facial nerve may be as 
cwVjrnwfrf iff' fiV.mvdrAvwr 

The case reported is that of a young adult 
female who sustained lacerations of the face 
severing the right parotid duct and the 
buccal and zygomatic branches of the right 
facial nerve Primary repair of the wound 
was done on the day of the accident Subse 
quently, there was a gradual progressive 
swelling of the nght cheek The jiartial 
facial paralysis and loss of sensation on the 
right bide of the face persisted \pproxi 
nutely 6 weeks later, at the tune of second 
5 fy repair, it was found that the central 
portion of the duct over an ares of about U 

inches was involvedman inflammatory mass 

producing obstruction of the duct After 
excision of this mass, the gap between the 
parotid and buccal portions of the duct 
measured between li b> li inches There 
was also a gap of IJ to 1} inches m the 
xygomatic branch of the nght facial i efve 
The operation was earned out under local 



A SURGICAL GAG FOR EDENTULOUS MOUTHS 


FRANK McDowell, m.d. 

St. Louis, Missouri 

The Denhart mouth gag seems to be more out of the way for operations 
inside the mouth than most gags, but is almost worthless when the molar teeth 
are missing. A gag has been constructed*, therefore, for edentulous mouths 
which opens to 65 mm. (instead of 35 mm. in the usual Denhart) and which has 




small pointed teeth on the jaws that will catch in the patient’s gums instead of 
slipping. This gag provides good e.'cposure for major oral surgery, and the little 
pointed teeth are not objectionable, as most of this work is done under general 
anesthesia (fig. 1). 

* Obtainable from H. C. Lahay Specialties Co., 4457 Forest Park Blvd., St. Louis (8), 

Mo. 


374 



BOOK REVIEW 

It 16 With parlvculsT pleasure that I set out to review ' Surgery ol the Ambulatorj 
Patient,*’ written by that most able surgeon, L Kraeer Ferguson, M D , and published by 
J B Lippincott Companj It was my good fortune m World War 11, while serving m tho 
United States Naval Reserve Medical Corps, to be attached to the same Navy hospital as 
Dr Ferguson Thus I had the opportunity not only to know him personally but also to 
observe first band his fine capabilities as an all around surgeon 

This book IS a second and more inclusive edition of a work that first came from the press 
m 1W2 It surveys, m minute detail, the vast field of office or ambulatory surgery More 
than GOO photographs, drawings, and roentgenograms illustrate the text In this 1917 
volume, some deletions from the original manuscript, as w ell as many additions to it, ba> e 
been made Tho latter chiefly concern the use of penicillin, and changes in ideas about the 
sulfa drugs, as applied to the thcrap> of all surgical lesions 

It IS the opinion of Dr Ferguson that ambulatory surgery is sadly slighted in the practice 
of modern medicine As ho efiectivcly points out, it is quite probable that much more poor 
minor surgery than major aurgerj can bo recorded for every day of the calendar year The 
reason for this, obviously, is that minor lesions usually come to the attention of the younger 
surgeon or the general practitioner, rather than the specialist Thus the author has 
planned his text to fulfill tho needs of medical men who arc not highly specialized, but who 
may bo called upon to perform skilled surgery m any region of the body o! the ambulatory 
patient 

The book has three mam divisions In Part One, Dr Ferguson evaluates the r6]c of 
ambulatory surgery, amplifying upon its advantages and disadvantages In satisfying 
detail, ho proceeds to discuss surgical equipment needed for the ambulatory patient, anes 
thesia, pro operative preparation, post operative care, dressings and bandages, specific 
surgical lesions, open wounds, and other related subjects 

Part Two is a comprehensive study of regional surgery in all its diverse aspects Here 
the author presents, in each chapter, effective techniques for operating upon some nar 
rowly defined part of the ambulatory patient’s body, such as tho scalp, chest and breast 
genito urinary tract, arm and shoulder, band and fingers, ct cetera, to cite only a few 
Similarly, Part Three is a clinic manual on the musculo skeletal system, taking up frac 
tures, sprains, and strains of the many regions of the body Dr Louis Kaplan has added 
his authority to the work by contributing a section on fractures 

Reading Dr Ferguson’s admirable book, even the experienced surgeonmustbe impressed 
anew with the unlimited opportunities lolicrcnl m the field of ambulatory surgery To the 
young man beginning a medical career, it offers a two fold potentiality to serve society 
where the need is great, and to build for himself a practice as stimulating and varied as it 
13 rewarding, both spiritually and financially — Reviewed by Clarence R Straatsma, M D 
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INJURIES 

Calvert, C. A., Lt. Col., R.A.M.C. : Orbito- 
Facio-Cranial Gunshot Wounds. Bril. 
J.Surg., War Surgery Supplement iVo. I. 
Wounds of the Head, p. 119. 

In a report by Calvert, out of 350 war cas- 
ualties of gunshot wounds of the brain com- 
ing to the Head Injuries Hospital at O.xford, 
between June and September, 1944, there 
were 36 cases classified as being of the orbito- 
faciocranial group. Twenty-one other cases 
are included, because they present analogous 
problems. Included in this group of 57 cases 
were only those patients with wounds in 
whom the dura over the sinuses was seen to 
be torn, or was thought to be torn. 

The first group (labelled frontocranio- 
orbital, or paranasal sinus, gunshot wounds) 


included those patients in whom the missile 
entered the skull in the frontal region and, 
after traversing one or both frontal lobes, 
made its e.\it from the cranium through the 
floor of the anterior cranial fossa, either later- 
ally through the orbital roof or medially 
through the paranasal sinuses. 

The second group (transorbitonasal gun- 
shot wounds) included all patients in whom 
the missile passed horizontally through the 
upper part of the face, causing what was in 
effect a severe tangential gutter wound of the 
floor of the anterior fossa. 

In the third group (facio-orbitofrontal 
wounds) are those in whom the missile, 
travelling in an upward and backward direc- 
tion in relation to the head, entered the face 
near the orbit or nose and gained the interior 
of the cranium through the floor of the ante- 
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nor fossa, or, more rarely, the front of the 
nuddle fossa 

Treatment comprises four essentials (1) 
d^bndement of the track, (2) repair of all 
dural tears m relation to fractures of the 
paranasal sinuses, (3) elimination of any 
obstruction to free drainage of the air sinuaes 
into the nose which may have arisen as a 
result of fracture, and (4) complete closure 
of the scalp wound without undue tension 

^Vhe^e there has been extensive skin toss 
involving the forehead and eyebrows, a flap 
of scalp and a Thiersch graft may liave to be 
used 

Out of this total of 57 patients with cranio 
facial wounds, 4 died, a mortality of 7 per 
cent, including one from severe brain dam 
age m the thalamic region, one from pneu 
monia and two from infection, probably due 
to technical errors The cases included 
many with severe brain injury One patient 
developed pneumococcal meningitis and re 
covered , another developed a bram abscess, 
several had intracerebral aerocclcs and more 
had cerebrospinal rhinorrbea Eflcctivedd 
bndement and dural repair were carried out 

Operaltu Approach The author’s expen 
ence favors the view tliat in the majonty of 
patients access to the wound should be by a 
bone flap above the level of the frontal st 
nuses and insertion of a fascial graft by the 
intradural route The intradural method is 
considered supenor to the extradural method 
for dural repair There might be danger of 
the extradural graft perishing as a result of 
failure to establish an adequate blood supply 

In the majonty of patients, particularly 
when the dural laceration overlies the eth 
mold cribriform area, operation is best 
earned out through a bifrontal bone flap, 
With intradural repair of the dural defect 
In many cases, with adequate chemotherapy, 
this operation may be postponed for a few 
daja 

Edtiortal Comment Very many beautiful 
photographs are presented, including that 
of a most extensive gutter wound of the 
temporal fossa, frontal lobes and orbit, 
treated pnmanly bj Small and FitzGibbon 
with a large scalp flap and free graft applied 
to the secondary defect, after thorough 
dtfbndeinent of brain and orbital wound 


Seeley, Robert C Maxillofacial Injuries 
J Surg 73 551, May, 1947 
The literature to date on parotid duct in 
Junes and associated facial nerve injunes is 
reviewed by Seelej He reports a case and 
presents the surgical technic for the care of 
such patients This article deals pnmanly 
with the secondary repair of tho dehiscent 
parotid duct and the severed zjgomatic and 
buccal branches of the facial nerve 
Primary considerations in wounds of the 
parotid duct and peripheral facial nerve are 
(!) the type of injury, (2) the presence of 
tn/ection, (3) immediate or delayed repair, 
(4) the presence of flstula or obstruction of 
the duct, (5) the occurrence of immediate or 
delayed facial paralysis, and (6) the age of 
the patient In infancy, tho repair of the 
peripheral facial nerve is virtually impos 
siblc due to the size of the filaments The 
duct, while delicate to repair, can be recon 
structed satisfactorily A long standing 
obstruction of the parotid duct without 
flstula would cause gland atrophy unless fre 
quent aspiration of the duct is made to do 
compress (he gland In delajed cases, 
roentgcnogrnpbic studies with lipiodol in 
jections are used to determine the type and 
tho location of lesions of the parotid duct 
Degeneration of the facial nerve may be as 
certamed by electrical stimulation 
The case reported is that of a joung adult 
female who sustained lacerations of the face 
severing the right parotid duct and the 
buccal and zygomatic branches of the right 
facial nerve Primary repair of tho wound 
was done on the da> of the accident Subse 
quently there was a gradual progressive 
swelling of the nght cheek The partial 
facia! paralysis and loss of sensation on the 
right side of the face persisted Approxi 
mately 6 weeks later at the time of second 
ary repair, it was found that the central 
portion of the duct over an area of about 1§ 
inches wus involved in an inflamniator> mass 
producing obstruction of the duct After 
excision of this mass the gap between the 
parotid and buccal portions of the duct 
measured between IJ to Ij inches There 
was also a gap of li to li inches in the 
zygomatic branch of the right facial nerve 
The operation was earned out under local 
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procaine anesthesia blocking the infraorbital, 
maxillary and mandibular nerves, with addi- 
tional procaine infiltration. The incisions 
were made parallel to the sear, e.xcising the 
scar tissue apfi the affected segment of the 
duct. The remaining portions of the duct 
were liberated and were threaded on No. 30 
alloy steel wire. The ends of the duct were 
approximated \vith fine No . .004 silk mattress 
sutures through the periraucous tissues of 
the duct proper. Tension was relieved by a 
No. 2 silk mattress suture from the buccal 
soft tissues to the parotid facial tissues. The 
branches of the facial nerve were repaired 
with a Bunnell pull-out suture of Deknatel 
size No. .004. The ends of the zygomatic por- 
tion of the nerve could not be approximated 
and were repaired with a nerve graft, 30 nun. 
long, taken from the inferior bmnch of the 
cervicofacial nerve. The graft was held in 
place with a Bunnell pull-out. The No. 2 
silk tension suture was removed, and the 
wound was closed by anastomosis, a No. 2 silk 
suture being used as a drain . The wire dowel 
in the parotid duct was carried through the 
external surface of the cheek. 

In an anatomical review the author stresses 
the intimate relationship of the facial nerve 
and the parotid duct. A brief review of 
current literature is given, with comments. 

GRAFTING 

Macomber, W. B., and Patton, H. S.; Im- 
proved Grafting Technic for Bums of 
the Extremity. Am. J. Surg. 73: 684, 
June, 1947. 

This plan of early management of extrem- 
ity burn by Macomber and Patton initially 
demands a well-organized team of surgeons. 
The more important variants described are 
first, the use of an Esmarch bandage and 
tourniquet for the ddbridement of the lesion, 
and subsequent accurate placing of the graf t ; 
bleeding being controlled by the application 
of the final pressure dressing before the tour- 
niquet is released. Secondly, the authors 
use complete blunt dissection of the burned 
area down to the level of viable fat. Careful 
preoperative preparation of the injured area 
and scrupulous aseptic technic are essentials. 
The interdigitation of the steps in grafting 
by the operative team is designed to save 
anesthesia time. The final dressing is wet 
saline, which is changed to Xeroform gauze 


on the third day if no drainage is present. 
With the complete elimination of infected 
granulation tissue as a bed for the graft, the 
akin transplant produces a softer, more pli- 
able and durable skin covering. 

Sander, G. B., and Lynn, R. B. ; Graft Fixa- 
tion Beneath Tubed Pedicle Flaps. 
Am. J. Surg. 73; 700, June, 1947. 

According to Sander and Lynn, closure of 
the donor site beneath the tube is one of the 
major problems in elevating a pedicle flap 
on the thigh, since it is usually impossible to 
close the defect by primary suture. 

An attempt is generally made to cover the 
defect with a free split thickness graft in 
order to avoid infection and thrombophle- 
bitis and to reduce nursing care to a 
minimum. 

The authors describe a method whereby 
the tubing of the flap and the closure of the 
donor site with a akin graft are accomplished 
in one stage, emphasizing the importance of 
using a dressing which will provide adequate 
pressure and immobilization without, at the 
same time, impairing the overlying tube. 
They describe in detail the use of a stent- 
type dressing of machinist's waste tied by 
guy sutures inserted along the edges of the 
donor site. 

Pickard, E. W. : Repair of Bone Loss and 
Fractures of the Face and Mandible 
with Cancellous Bone Chips. Canad. 
M. A. J. 67: 556, Dec. 1947. 

Pickard describes his experiences with 10 
cases of non-union of the mandible treated by 
open operation, and bone grafting, with can- 
cellous bone chips from the iliac crest. 

These non-unions were in various positions 
in the mandible. Preliminary adjustable 
splinting was provided by means of cap 
splints applied to the upper and lower teeth, 
with locking devices. The operation is car- 
ried out through an incision through the akin 
at the lower border of the mandible. Bone 
is removed from the fracture site ; the frac- 
tured fragments are placed in position to give 
satisfactory occlusion, and the cancellous 
bone chips, which are cut from the iliac crest 
by means of osteotomes, are put in position. 
The chips which were used, measured about 
a centimeter by J cm. by 2 mm. A plate of 
bone is also taken which is used to bridge the 


ABSTRACTS OF CURRENT UTEIUTURE 


379 


gap and overlap each fragment by about one 
centimeter 

The chips are packed irregularly, and the 
soft tissues sutured over them to hold them 
m ]X)sition A dram is left in position in 
some patients to guard against the formation 
of an hematoma Despite the presence of 
infection m some of the cases, it iias not 
necessary to remove this type of Ixme graft, 
and union eventually took place 

Wardill, W. E. M , and Swumey, John: 
Bovme Cartilage In Plastic Surgery 
LanulSSS 389, Sept 13 1917 

In the opinion of Wardill and Sivinnoy, 
preserved bovine cartilage may be used in 
reconstructive surgery, nith advantages not 
found m the use of autogenous grafts or ca 
daver cartilage The supply of cadaver car 
tilagc 13 unliniited It resists infection, does 
nut provoke tissue reaction, and may be pre 
parcdcommerciallylikocatgut Thccaseof 
obtaining and preparing bovine cartilage 
makes possible several trials for the best 
IMBSible result 

The most suitable bovine cartilage for use 
as grafts is taken from the xiphisternum 
The cartilage is removed under surgically 
clean conditions and placed in stenlo dry 
liotllcs I.atcr, under aseptic conditions, 
the pcnchondnum and soft tissues arc re 
moved The cartilage is immersed in boiling 
^vatcr for one minute and then preserved iii 
stcnlc containers with 1 4000 mcrtluolate in 
normal saline The preserving solution is 
changed the following da> and once a week 
thereafter 

Several cases are reported in which bovine 
cartilage grafts were used satisfactorily m 
reconstructive surgery 

Fdtlorxal Comment It is misleading to 
infer that preserved bovine cartilage is supc 
nor to living autogenous cartilage The 
former is a dead foreign body, while the lat 
ter is a living tissue graft, which remains 
uticlianged following transplantation 

KOSE 

Byars, L T.* Surgical Correction of Nasal 
Deformities Surg Gynce Obst 8^ 65, 
Jan 1947 

Since practically all corrections of nasal 
ahiiormalilies depend largely on changing the 
interrelationship of component iMirts, Byars 


prefaces his general review of rhmoplostic 
procedures with a brief resumd of the ana 
toinical structure of the nose He crapha 
6 I 2 C 8 the importance of the septum as a sup 
port to tlie lower half of the nose 
Various procedures are discussed in the 
following order 

Correction of hump nose It is essential 
that careful sLudv be given to other facial 
features as well There may be present, for 
example, a receding chin This deformity 
should be corrected simultaneously with that 
of the nose Byars uses a plaster cost in 
planning a repair of this type, and carries out 
correction on one side of the nose 
Correction o/ hanging columella This con 
dition may be due to hypertrophy of the alar 
cartilages Correction should invariably in 
elude elliptical removal of skin and coluniel 
lar cartilage The septal border should 
never bo excised 

Secondary corrcclwris These are best ac 
comphshed after complete diEap]>carance of 
post surgical reaction from major correction, 
and at a time when proper interrelationship 
of the component jiarts is more clearly dis 
ccrmblo 

Septal resection The supivortivc rdle of 
the septum is stressed and also the danger 
of excessive resection which is likely to 
result ID a drooping tip 
Drooped lip This abnormality together 
with a retrusion of the middle third of the 
face, can best be corrected by advanceniDiil 
of the entire tip of the nose and upper lip, 
including the toft tissues on w hich the tip of 
(he nose rests Procedure for tins fype of 
correction is desenbed in detail 

Nasal asymmetry due to harelip Itcsidual 
asymmetries of the nostrils vvhich are uau 
ally present in unilateral and bilateral cleft 
hp, are desenbed in detail together with a 
method for iheir correction 

Lateral deitalwn of the external nose This 
deformity when found comcidental with 
septal deflection should be corrected eimul 
tancously by the accepted method 

Depressed deformities of the nose The sub 
stance of choice in correcting this tvfic of 
abnormality is as a rule autogenous c irtilage 
However, since this has a tendency to curl 
the author finds preserved cartilage prefer 
able in some instances although he cautions 
that It possesses low resistance to possible 
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infection and partial absorption-disadvan- 
tages not to be overlooked in planning the 
repair. 

HARELIP AND CLEFT PALATE 

Retbi, A.: Plastic Operation for Harelip 

Profile. J. Iniernat. CoU. Surgeojis 10: 

381, May-June, 1947. 

Most instances of harelip are associated 
with a protruding, curved nose, whereby the 
retracted position of the upper lip is still 
more emphasized and a correct image of a so- 
called harelip profile is obtained. In R^thi’s 
opinion, there are two features to be cor- 
rected : the nose and the upper lip. 

Absence of upper teeth or their faulty posi- 
tioning may be additional distorting factors. 
Atrophy or deficiency of the os intermaxil- 
lare may account for the backward shift of 
the whole lip. Since there is no lack of soft 
parts, such conditions can be corrected by 
inserting a dental prosthesis to create proper 
protrusion of the upper lip. However, to 
replace large tissue deficiencies, especially 
those attended by cicatrization, Abbe’s plas- 
tic operation has been suggested. In cases 
of widespread cicatrization, Le.ver removes 
the upper lip and in male patients takes the 
grafts from the skin of the head, and in 
female patients, from the arm. 

Rdthi’s technic is as follows ; Under local 
anesthesia the incision, made witha very fine 
plastic scalpel, is started I mm. above, and 
medially to, one angulus oris and passed in an 
arc to the corresponding point on the other 
side. At the filtrum, the incision continues 
6-12 mm. away from the rubor This inci- 
sion must be deep enough to sever two-thirds 
of the whole thickness of the upper lip. The 
second incision starting vertically downward 
from the deepest point of the first one, paral- 
lel to the posterior aspect of the lip, appro-vi- 
mates the rubor. 

The third incision is run along an imagi- 
nary line, forming the third side of the tri- 
angle. Thus, a triangular strip has been 
removed from the upper lip. The portion 
lying below the incision is folded upward, so 
that it embraces the part lying above the 
first incision. If the inferior portion of the 
upper lip is to be sutured in this position, the 
intact skin covered by it must be removed, 
at least to some small degree. On the upper 
edge of the wound the skin should be cut off. 


1 to 2 mm. wide, to secure accurate union 
with the inferior part. If the lip is too thin, 
the removal of the triangular piece of skin is 
not always necessary and may be used as an 
additional factor to the projection of the 
inferior margin of the upper lip.. It is best 
to perform only the first and second incisions 
before attempting the third, and to test 
whether the soft parts can be mobilized and 
used for thickening the lip without the addi- 
tional incision. 

To obtain a “Cupid’s bow” effect, the 
superior skin incision should be made to 
decline at the filtrum, thus producing a ridge 
unlike the inferior one, which runs along in 
a perfect arc. The “bow” is created by 
uniting the wound edges. Prior to suturing 
the skin the soft parts should be united by 
some buried stitches with No. 000 catgut. 

The scar of the incision will be hardly 
visible if horsehair sutures are used. They 
should be removed after 48 hours. Before 
removal, the wound is secured by placing a 
collodion gauze strip on interspaces between 
two sutures and permitting it to dry. 

Brown, James Barrett, McDowell, Frank 
and Byars, Louis T.; Double Clefts of 
the Lip. Surff. Gynec. Obst. 85: 20, 
July, 1947. 

Brown and his associates feel that in addi- 
tion to the very difficult feeding problem, 
the psychic shock to parents and exclama- 
tions of curiosity from others naake it neces- 
sary to close double clefts as soon as possible 
after the baby weiglis 10 pounds. 

Surgical principles and operative details 
for single clefts are outlined, and further 
information regarding the treatment of the 
premaxilla, disposition of the prolabium, 
design for closure and regarding closure is 
fully furnished. Details as to feeding, care 
and general health of the patient are also 
outlined. 

Editorial Comment: This is a well-written 
article, illustrated with a number of good 
photographs and sketches. 

Spanier, Fritz; The Optimum Age for the 
Cleft Palate Operation. J. Internal. 
Coll. Surgeons 4: 338, 'Aug. 1941. 

The opinions of Langenbeck, Dorrance, 
Warren Davis, Veau, Brown, Ernst and Halle 
regarding the optimum time for repair of 
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cleft palate aic reMe>\cd bneHy by Spanier 
He presenU an outline of the techmc of re 
pair used by each of these authors, with a 
diagram of the principle of closure advocated 
by each The importance of repair before 
the age of speech development in the child la 
stressed If the repair has been delayed 
until the fifth ^car of life, as suggested by 
Von Langenbeck, Dorreiice, Lrnstand Halle, 
the patient has already developed anomalous 
speech sounds and has nasalized for three or 
more years Spanicr's opinion coincides 
with that of Veau, Brown and Davis in 
recommending closure of the deft palate at 
the end of the Prst year of life, or when the 
patient learns to speak His operative tech 
nio has been that of Veau, and the basts of 
his conclusions is dcuved from his experi 
ence with 196 patients repaired by this 
method One of the primary objections 
raised by the authors recommending repair 
at the fifth yearof life has been the operative 
mortality m carlv rhildhood Spanier cites 
the low operative moitality of I 4 per centm 
Veau’s group and 1 0 per cent lu lus own 
He states that in c\amuung U6 of ins own 
group after epcecii was learned, 93 per cent 
of those patients in whom the repair was done 
at one >ear, developed normal speech In 
the group repaired at two >ear3 of age, SO 
per cent developed normal speech This 
difference was attnbuted to the advantage 
of early repair Spanier advifes the opera 
live procedure of Von I angenbeck. Dor 
ranee, Ernst and Halle at the fifth year of 
life if closure at the second year has been 
missed 

Frahm, F W Cleft Palate Prosthesis 
Dental Items 69 219, Mar 1947 

Frahm feels that when the patients are 
adults in cases of acquired palatal defect, the 
only method for correction is a prosthetic 
appliarcc unless the defect is small and con 
ditiona are favorable 

\Vhen the injured patient is in late child 
hood, surgery should be used to correct the 
in]ur;> , but, should tlus fait to close the open 
ing a compen'satory prosthetic appliance will 
be the solution Surgerj should have first 
consideration, since results, if successful 
will be permanent When surgerj fails, the 
ensuing complication makes the case iroro 
difficult for the prosthetist 


The author gives in detail three methods 
for the construction of prostheses 

BREAST 

Bronstein, I P , and Cassorla, £ Breast 
Enlargement m Pediatric Practice U 
Ctm N Amer SO 121 Jan 1946 
Bronstein and Cassorla discuss tho various 
tjpes of bieast enlargement encountered in 
their experience with children from infancy 
through puberty and adolescence 
Breast cnlaigeraent m the newborn may 
appear as early as the fifth or sixth day of 
life It disappears, however, in a variable 
period of tune and no interference should be 
attempted It is characterized by the pres 
ence of a colostrum like fluid 
The pre adolescent type of breast enlarge 
ment usually occurs in girls from 8 to 12 j cars 
of age, and in boys from 13 to 18 years Its 
course is not predictable, as is (hat of the 
infant type Ilistologically, it is marked bj 
mcrease<l physiologic hypertrophy of the 
penacinous tissues similar to that observed 
after estrogenic administration Surgery is 
indicated only in the absence of involution 
In tho overweight adolescent there is often 
seen a pscudogynecomastia which is a part 
of tho general picture of obesity However, 
hypertrophy of the breasts has been ob 
served m patients with leukemia, cirrhosis 
of the liver, tumors of the non malignant 
vanety and following admimstration of 
Obtrogen Breast hyiiertrophy associated 
with an obvious endo uemopathy requires 
careful and exliaustive study to determine 
the pathological process behind the en 
largcment 

III tins article the authors arc concerned 
mainly with the clinical aspects of breast 
enlargement in children and the massive 
involvement found in joung girls 

Krasner, Howard T Report on a Study of 
Gynecomastia among Army Personnel 
J Path 22 235, Mar 1946 
Gjnecomastia is discussed by Krasner 
from the standpoint of pathological anatomy, 
based on observation and treatment of 2S4 
patients among Army pertonncl Micro 
scopic features studied were compared with 
sections of normal breast at cured at autopsy 
The author defines gynecomastia as on 
enlan,cmcntof the mammarv gland or glands 
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are discussed by Stout, The lesion vfas 
treated by amputation of the leg, followed 6 
months later by regional gland dissection 
(the glands were negative) ending in metas- 
tases and death 5 years later. 

In Stout’s e^pel•ience the foot and head are 
the commonest sites for the development of 
malignant melanomas of the sldn; 40 per cent 
of these lesions are found almost equally 
divided between these two regions. The 
rest are wdely scattered, lesions on the ab- 
domen, arm and neck being next in fre- 
quency. The majority (66.4 per cent) 
start in pre-e-xisting moles, and in half of the 
author’s cases so arising there was a histoiy 
of trauma to the mole. Melanomas generally 
kill by metastases both through the blood 
and lymphatic systems, and consequently 
the number of cures is pitifully snrall. 
There are three varieties which are less 
malignant than the rest, namely, (a) those 
which develop before the age of puberty; 
(b) the subungual melanomas ; and (c) those 
which show a slow intianmcosal spread, the 
so-called malignant freckle. 

Treatment should be by wide and generous 
local excision, with removal of the regional 
node. If lymph-node metastases are pres- 
ent, the chances of cure are minimal or ab- 
sent, except when the patient is below the 
age of puberty. One curious fact is the pos- 
sibility of metastases from an occult un- 
recognized primary source. This occurred 
in one-tenth of his cases. Another observa- 
tion is the sudden appearance of metastases 
producing bizarre symptoms, while the 
primary focus went unsuspected by the pa- 
tient. Examples are the sudden occurrence 
of intussusception from submucosal metas- 
tasis in the intestine, bronchiecstasis from a 
mucosa! metastasis in a large bronchus, and 
central nervous system symptoms from a 
metastasis in the brain or cord. 

Cowdry, E. U.: Epidermal Carcinogenesis. 

J.AJI.A. 13B: 408, Oct. 18, 1947. 

Cowdry reports results of a 10-year study 
of experimental development of cancer in the 
epidermis of mice. Before any cells display 
malignant behavior in response to applica- 
tions of carcinogen, the epidermis becomes 
hyperplastic. It also becomes precancerous 
in the sense that conditions are established 


in it which antedate the development of 
cancer. This precancerous period lasts for 
10 or more weeks — a long time in the life of a 
mouse. 

Both precancerous and cancer tissues were 
studied from the microscopic and chemical 
standpoints. Multiple chemical deficien- 
cies appear to predominate with notable de- 
creases in total lipid, calcium iron and biotin. 
Certain cell changes result from changes in 
the conditions of cell life, these alterations 
being felt more by the spinous cells than 
by the basal ones. This may signify that the 
spinous cells suffer more from calcium (the 
chief component of the predominant white 
ash), and perhaps from other deficiencies, 
than do the basal cells nearer the source of 
supply in the underlying dermis. Abnormal 
mitoses are more conspicuous in the spinous- 
cell than in the basal-cell layer. 

The concentration of calcium in human 
epidermis is almost the same as in mouse 
precancerous epidermis and in human and 
mouse squamous-ceil cancers. Not only is 
the total epidermal calcium decreased in 
carcinogenesis, but the amount of free 
diffusible calcium becomes much less. The 
invasiveness of growing cancers may be cor- 
related with the increase in the proportion 
of free or diffusible calcium to bound cal- 
cium and the decrease in total calcium. 

In addition to the breaking down of the 
cohesiveness of cells by the calcium defi- 
ciency, there is a spreading factor that in- 
creases the permeability of the ground sub- 
stance of connective tissue. The idea has 
some justification that to prevent spread, 
decrease in the calcium content of epidermis 
must be corrected and antihyaluronidase 
must be supplied to counteract the hyaluron- 
idase (experiments have shown that 
hyaluronidase facilitates the spread of e.x- 
perimental cancers). 

This study, according to the author, indi- 
cates the possibility that multiple deficien- 
cies of essential components of the epidermis 
make the conditions of cell life therein diffi- 
cult, predisposing to mutations having sur- 
vival value. Some of these mutations may 
constitute the malignant transformation. 
The decrease in epidermal calcium may favor 
the breaking away, and initial invasion of 
the dermis by malignant cells. 



PLASTIC SURGERY ROUTINE FOR SURGICAL HOUSE STAFFS* 

JAMES BARRETT BRO™, M D , L T BYARS, M D , FRANK McDOWELL, 

M D , AND MINOT P FRYER, M J> 

iS(. jCouts, MxstouTi 
PRE-OPERATIVE ROUTINE 

There are a few pre operative requirements for a patient who is to have a 
plastic operation that have to be added to the routine general “work up” of 
surgical patients It may be assumed that the usual examination and pre- 
cautions are taken for these as for any surgical patient whether local or general 
anesthetic 13 to be used and includes the arrangements necessary for special 
procedures 

The resident surgeon should see each new patient os soon as he is admitted, 
introduce himself, and sec that the patient is made comfortable and that all of 
his immediate wants are taken care of He should write a short admission note 
m the chart, see that the intern and laboratory have dehmtely been notified of 
the patient’s admission, and order any special procedures necessary It is his 
special responsibility to see that the pre operative “work up” is complete and 
promptly done, and to overcome any apparent obstructions or delays that might 
prevent this, even to the pomt of doing some things himself that ho might ordi 
nanly delegate to others The kindness and efficiency of the house officers m 
these mitial contacts are very important to the patient’s morale, as be judges 
his probable post-operative care from them He should be made to feel that 
the resident surgeon is also his personal physician while he is m the hospital, and 
that the resident ■will promptly mvestigate and act upon his complamts 

Photographs and x-rays are often the most unportant part of the whole record 
and should be made as soon as practicable after admission 

The patient should be examined carefully for any evidence of skm infections 
or eruptions as even one small pimple any place on the body may be a contra 
indication to some operations 

It IS highly important that patients rest and are free from annoyances the 
night before operation and the morning of operation before being called to the 
operatmg room. For limited operations, and especially those to be done under 
local anesthesia, there is no special reason for the patient's being bothered with 
the enema that is included in “routine preparation for operation”, and a definite 
order to omit enemas should be given Another order that can often be left for 
the patient’s advantage is “do not waken patient m the mormng until time for 
the hypodermic” 

A li^t sedative is desirable for most adult patients the night before operation 

*From Bames and St Louis Childrens Hospitals and Dept of Surgery, Washington Uni 
versity, School of Medicine 
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Nembutal gr. I5 (.09 gm.) or similar medication may be given at bedtime and 
repeated once if necessary in two hours. 

For patients requiring extensive operations, it is also very desirable to have 
excess fluid and glycogen in the body before operation. Therefore, fluids may 
be given to within two hours of the operation, and extra carbohydrate equal to 
6-8 02. of sugar may be ordered for the afternoon or evening before operation, 
except for diabetics; or the chloroform routine may be followed. 

The resident should see the patient again at or before bedtime and make a 
final check to see that the “work-up" is complete, that all reasonable precautions 
have been taken, that all of the desired pre-operative orders have been left and 
are being carried out, that the patient is as comfortable as possible and will 
probably get a good nights rest. If there are any probable contraindications to 
the contemplated operation, or if consultations from other services seem de- 
sirable, the staff surgeon should be notified as early as possible (except for ward 
patients where the resident may immediately procure consultation from the 
residents of the other services). If the resident is to be away from the hospital 
on any particular evening, he should delegate this final “check-up” to some 
house officer who is sufficiently mature and experienced to assume this responsi- 
bility, and who is familiar with this routine. 

SPECIAL PRE-OPERATIVE SHAVING AND WASHING 

Cleanliness is essential for success in this type of surgery and should never be 
taken for granted, even in meticulous persons. In nearly all operations, it is 
desirable for the operative field and adjacent areas to be washed with soap and 
water the night before, and unless there is some special contraindication, a com- 
plete tub bath should be ordered, and someone should see that facilities are 
provided for the patient. Whenever possible, the hair should be washed if it is 
to be included in the post-operative bandages, or if incisions are to be made in 
or near the hairline. 

Ojierations on the Face. Men should come to the operating room recently 
shaved and women ivithout cosmetics on. Definite orders should be written to 
see that this is carried out. 

Shaving. Leave definite orders as to the area to be shaved. Ordinarily, this 
should include all areas which will be exposed at the time of operation and which 
need it, except that eyebrows are never to be shaved. If there is a chance that a 
split graft may be necessary, have one thigh shaved clear around from the ingui- 
nal region and top of the buttock above to six inches below the knee, except when 
it is definitely kno^vn that the graft is to be taken from another donor area (e.g., 
chest or back), or the graft is to be applied to the face, inside the mouth, or inside 
the orbit. In the latter instances, do not shave the donor area; this is to be sure 
that hair-bearing skin is not transferred to these places. 

Hands and Feet. Shave and wash from the elbows or knees down, clean and 
trim nails. 

Patterns. If patterns are outlined on the patient’s- body, do not let anyone 
wash them off. 

Dressings. If the patient has a wound in or close to the operative field, it 
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should be carefully examined, cleaned, all adhesive removed, any adjacent shav- 
ing necessary done, and a clean small dressing put on the night before operation. 
See section on bums for pre-operative treatment of larger wounds. 

Mouth Hygiene. All patients having general anesthetics, and all patients 
having operations in or near the mouth should have special attention paid to 
cleaning the mouth before operation. See that toothbrushes, dentifrices and 
mouthwash are available and that instmctions are given. Ordinarily, patients 
should not wear dentures or removal bridges to the operating room, unless the 
operation is of such nature that the contour of the mouth and lips is important. 
In operations to change the contour of the nose, and in some others, it is im- 
portant for the patient to keep any dentures that he has in his mouth during 
the procedure. 

PRE-ANESTHETIC MEDICATION 
Local Ancethesia 

In the normal adult patient, the usual sedation is given the night preceding 
operation. The morning of operation, he is to be given Nembutal or Seconal 
gr. 3 (.18 gra.) one and a half hours before operation, and Morphine gr. ^ (.01 
gm.) plus Hyoscinc J cc. thirty minutes before ho is expected to be operated on. 
If there is any question of sensitivity to barbiturates or opiates (after specifically 
questioning the patient), consult the staff surgeon. Do not give morphine to 
children or elderly people without consulting the staff surgeon os to the exact dose. 
Do not give morphine or atropine (o patienis with obstructed breathing. 

General Anesthesia {including sodium pentolhal) 

Infants and young children are not to receive any premedicatiou, unless spe- 
cially ordered by the staff surgeon. Children of norma! size and aged 4-10 
years can have gr, atropine thirty minutes before operation to aid in checking 
mouth secretions; this dose can be ^ven to children as small as 2 years who arc 
having skin or cartilage grafts put in about the face where salivary contamination 
might endanger the grafts — and it can be increased to gr. in larger children 
in this group. Children under 10 years do not ordinarily get pre-operative 
morphine. 

Children of normal size and aged 10-14 years can have Morphine gr. to -j^, 
and Atropine gr. thirty minutes before operation. 

Adolescents should receive doses generally larger tlian the above, but smaller 
than adult doses. 

Adults oidinarUy receive Morphine gr. J (.01 gm.) and Atropine gr, ttf (-0004 
gm.) thirty minutes before operation, unless there is some reason to suspect 
sensitivity to either of these drugs, i gr. (.016 gm.) morphine is not used as a 
pre-anesthetic drug on this service. Elderly people ^vill require a reduction in 
the dose of morphine to gr. ^ (.008 gm.) or I^. Do not give morphine or atropine 
to patients with obstructed breathing. 

Chloroform Routine 

Chloroform is the safest anesthetic, in some instances, when using the cautery 
or surgical diathermy about the mouth. If the following routine is follow ed 
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closely, late chloroform poisoning due to free HCl in the liver can practically 
be elhninated. All patients (except diabetics) who are to have such operations 
should be put on this routine as soon as they enter the hospital, unless it is defi- 
nitely known that they are not going to have chloroform. 

Pre-operative. 1. Force fluids and carbohydrate diet. It is desirable that the 
patient be putting out sugar at the time of operation, and this can be attained 
by giving these things: 

a. Lemonade with a whole lemon and 4-6 tsp. sugar to each glass. Give 240 
cc. every 3 hours until 2 hours before operation. 

b. High carbohydrate and high protein diet. 

c. Candy. 

2. Give sodium bicarbonate 2 gm. every four hours. 

3. Urinalysis the mommg of operation to see that sugar is present. 

4. If the patient has not put out any sugar, make arrangements to give 500 
cc. 10% glucose intravenously during the operation. 

Post-operative (S-4 days). 1. Continue with the fluids, diet and sodium bi- 
carbonate as soon as the patient is able to take them. Lactose or dextrin can 
be substituted for sucrose if desired. 

2. Give glucose intravenously as necessary. 

The reason for the routine should be explained to the patient and the nurses 
because with cooperation it can be a very simple thing. 

Routine Laboratory Work 

Hemoglobin, red count, white coimt, differential, urinalysis and blood Kahn 
test is to be obtained on all hospitalized patients unless otherwise ordered. It is 
particularly important to obtain hemoglobin readings as early as possible on all 
cleft lips, cleft palates and patients having large skin grafts, neck dissections, or 
extensive operations for the removal of cancer. Such patients should be trans- 
fused pre-operatively, if necessary, to bring the hemoglobin level up to 11-12 
gm-%- 

Blood for transfusion should be cross-matched, checked and available on call 
at operation for all neck dissections, large skin grafts and extensive operations 
for cancer. 

Bleeding and clotting times are to be taken on all cleft lips, cleft palates, and 
cases of extensive dissection or imdermining as well as patients having large skin 
grafts or those with a suspicious history. Abnormalities should be reported to 
the surgeon before operation. 

Determination of total blood volume may be considered in chronically ill 
patients for long operative procedures. 

Early Morning Rounds 

The intern must see all pre-operative patients before he goes to the operating room 
and check up on their preparation. He is to report to the resident and to the 
surgeon any variation from the normal T.P.R., laboratory findings, or any skin 
eruption. The resident on the service is directly responsible for this work, and 
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it 13 his duty to see that no patient comes to the operating room not prepared 
for the proposed operation 

The restdcnt must see all pattenta operated on the day before, all seriously ill pa- 
tients, check wth the interns about the pre-operative patients, see that adequate 
teams are provided and that they arc up m the operating room ready to start 
on time 


OPERATJNQ ROUTINE 

Sufficient instruments must be sterilized A list of operations with the required 
instruments is kept m the operatmg room If there is any doubt about the neces 
sary instruments, have the operator check them over before operation 
The scrub nurse and her tables are to remam sterile throughout the morning 
and no one is to touch her or her tables at any time She is not to touch any 
part of the operative field, the other membem of the team, or the Mayo table 
Instruments and sutures are to be dropped on the Mayo table by her, or handed 
directly to one of the operatmg team with forceps Do not allow any mstru 
ments to go back to her large tables without restenhzing Use the Mayo table 
exclusively The instrument man should keep the Mayo table straight and 
clean at all times All blood should be removed from mstruments as soon as 
they are put dowm Any small pieces of clotted blood adhering to mstruments 
fall mto the nound and are foreign bodies and perfect culture media Fresh 
blood on them keeps the operator from seeing as much as possible 
A great deal of time can be saved between cases by havmg mstruments ready 
for restenlization as one operation is bemg finished Be sure all instruments are 
cooled offi before putting th^i into the operatiie field or on the Mayo table 
In handlmg mstruments try to keep the fingers off of them as much as possible 
Grasp them m the middle and nevei hold them wth the fingers on the pomts 
Respect delicate and sharp mstruments at all times — they are priceless when 
you need them 

Do not throw instruments, or lean on patients that are being done under local 
anesthesia Never allow a knife to he on a patient 

Antiseptics 

Use tinctuie of lodme diluted with alcohol to the color of Vtcak tea m the prep- 
aration of all operative fields Do not allow it to streak do\vn out of the field 
because after the alcohol evaporates, the excess lodme vviU burn the elan Pamt 
over wide areas so that it will not be necessary to pamt over to^el edges Towels 
'Yith lodme on them wall almost always cause a bum, and should not be left in 
place Extreme care should be used so that none of this will get in the ejes 
Use aqueous 1 6,000 zephiran for preparation of the conjunctiva and m cases 
done under local with open ivoimds 

As soon as possible, learn the proper method of draping patients for the more 
common operations These details have been carefully worked out and there is 
a best way of doing it m each instance 
Alcohol IS always to be put in a red glass Cocaine, ponlocaine, adrenalin. 
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zephiran, or any other solution not safe for subcutaneous injection, should never be 
put in ordinary dear or blue medicine glasses or in a white cup. They should be 
put in a red glass, or other identif 3 dng container, held by a member of the team 
until used (jwt put on the Mayo table), and promptly discarded. 

All hands and feet are to be scrubbed with soap and water, dried with alcohol 
and ether before the usual preparation with weak iodine. 

Local Anesthetics 

1. Adrenalin is not used in novocain solutions in raising flaps. 

2. Always ask the surgeon how much adrenalin he wants iu NaCl novocaine 
solutions. 

3. Always put 2% novocaine in a blue glass and |% novocaine in a clear jar 
or white cup (alcohol in a red glass). 

Quiet Operating Rooms 

The marked advantages of a quiet operating room and environs are obvious 
and can be had by the active cooperation of all. This is particiflarly important 
when operations are being done imder local or hyoscine, as patients are apt to 
misunderstand or misinterpret remarks made at such times. The charge nurse 
and resident are responsible for the cooperation of their staffs in this and the 
latter should be encouraged to develop the habit of listening so that any neces- 
sary conversation can be in low tones. 

Operating room teaching is very important to everyone concerned. How- 
ever, experience has shown that it is not best accomplished here by long recita- 
tions, or by the “question and answer” program technique. Invariably, those 
who learn the most and the fastest are the most acute observers and listeners. 

POSTOPEKATIVB ROTJTINB 

The interne or anesthetist is to stay with the patient as long as there is the slightest 
necessity. Many patients on this service are subjected to continued hemorrhage 
and blocked airways. It is absolutely imperative that some responsible person, 
either house officer or an anesthetist, shoidd remain with the patient vmtil he can 
be safely turned over to the care of the nurse on the division. When there is 
any doubt, the interne or assistant resident should follow the patient directly to 
the room and give any indicated therapy. 

After all mouth operations, the patient should be turned on his abdomen or 
chest so that fluids can run out of the mouth. If there is any trouble with chok- 
ing while still asleep, the patient should have his head lowered or carefully held 
hanging over the edge of the bed, or a pillow should be put vmder the chest to 
allow the patient’s head to hang low. Do not put patients fiat on back when there 
is any question of bleeding or excessive secretions into the mouth or throat. If 
they are awake enough to sit up, the head should be elevated. For pulling 
tongues out, use large towel clips. Do not use tongue forceps. 

Before leaving the patient with a nurse, be certain that the airways are open 
and that the respiratory exchange is free and easy. This is judged by the amount 
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of air being exhaled throu^i the nose and mouth, as compared with the effort 
the patient is puttmg is puttmg into it Chest movements mdicate that the 
patient is tiying, but are no mdex to how much air he is gettmg m and out If 
the exchange is not free and easy, adjust the mouth or nasal rubber auways to 
different levels and suction the throat If this doesn’t relieve it, loosen any neck 
dressings, pull the tongue forward (with a towel clip), feel back m the throat 
for any loose packs or clots and remove them, and secure any assistance neces- 
sary quickly Don’t waste time givmg CO 2 to a patient who can't breathe be 
cause of a big blood clot back m the throat 

Patients who have had a mouth operation, or who have a bandage around 
the neck, or m whom there is any reason to bdieve there might be obstruction 
to the airway, should have a suction machme m their room when they return 
followmg operation, with the division nurse m attendance The suction catheter 
should have only one hole, it should be m the end, and cut obliquely The tube 
should be small enough that it will go through the mouth or nasal airways back 
to the throat, tlie suction machine should pull at least 12-15 lbs , and the nurse 
must know how to use it These ‘paltenU are never to be left alone even for a minute 
until fully auakeJ 

Tissue specimens and cidlures to be prepared by the interne and special care to 
be taken to see that they amve safely at the laboratory The outcome of many 
patients is dependent on the laboratory report 

Water shoiM be given by mouth (unless specifically ordered otherwise) as soon 
as awoke and post nausea If vomitmg won’t hurt the patient, fluids sliould be 
encouraged so he may vomit and automatically wash his stomach out 

Correction and maintenance of each patient m proper fluid and electrolyte 
balance 13 the immediate concern of the house officer Unless contraindicated, 
give parenteral fluids mtravenously, rather than subcutaneously, and never give 
the latter m the thighs when it can be avoided. Patients may complam of sore, 
aching, thighs from subcutaneous saline for weeks after they have recovered from 
their operations 

The house officer should consider every patient on the service as his own pnvate 
patient and do everything possible for the safety and comfort of the patient, and 
do it without delay Diets should be increased rapidly and checked up on from 
day to day, both with the patient and with the nurse m charge Unless the 
operation presents some contraindication, most patients can be on a regular diet 
the following day, as far as the general anesthetic is concerned Patients who 
have no teeth or dentures, or who have their jaws wired together, should be 
ordered on a non^cheioing diet consistmg of a regular diet which has been put 
through a food grmder or puree mill (the usual hospital “soft diet” is mostly 
toast and bacon and is not satisfactory) Tube feedings are usually preferable 
to intravenous feedings if the patient cannot swallow, but has no other disturb- 
ance of the gastromtestmal tract Special diets may be ordered on occasion, 
but be certain that they are appetizing enougli that the patient wiU eat them 
Do not hesitate to call m the dietitian for help if the patient is not eatmg If 
the patient is voraitmg for no known reason, thmk of possible fecal impaction 
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or sensitivity to codeine or other opiates. A patient who is not eating is un- 
happy, and will usually make everyone arormd him unhappy until something is 
done about it. 


Sedatives 

For adults usually order codeine 1 gr. (.06 gm.) and aspirin 10 gr. (.6 gm.) 
q 4 hrs. P.R.N. for pain and Nembutal I 5 gr. (.09 gm.) as necessary for sleep at 
night. The codeine may be given hypodermically as long as he is nauseated, or 
hypodermic morphine may be substituted if it is thought that he will have an 
unusual amount of pain or is imusually sensitive to pain. In cases with any 
question of respiratory embarrassment or depression, morphine will have to be 
given with caution or best not at all, substituting some lighter sedative that will 
not depress respirations. 

Infants and very young children should have little or no postoperative sedation 
unless unusually restless. Older children may have small doses of aspirin (or 
occasional tiny doses of codeine when absolutely necessary) and 4 cc. elixir lu- 
minal at bedtime if needed. Opiates are dangerous in children unless carefully 
controlled. 

Merely ■writing P.R.N. orders for narcotics is no assurance that patients are 
being kept free of pain, as they may not know to ask for them. This point should 
definitely be checked during rounds on the early postoperative days and “stat” 
orders given additionally as necessary. 

Do not give morphine or other sedatives to patients with painful eyes or tight band- 
ages mikout investigating the condition and making any necessary corrections. The 
assistant resident or resident is to be called for these complaints — ^not the interne. 

Tight bandages can ruin a postoperative course. Morphine wll not relieve the 
pain they cause and it would be unfortunate if it did. Examine the areas com- 
plained of and carefully loosen or cut that portion of the bandages if necessary. 
It can usually be fastened wth adhesive and rarely needs to be changed. If 
there is any question, do not hesitate to call a more experienced person for advice 
in this situation or in any other. 

Eye bandages are to be removed, when complained of, and the eye, and es- 
pecially the cornea, carefully examined. Do not give morphine before exami- 
nation. Corneal ulcers and conjunctivitis, from ether or other chemicals or from 
turned in lashes or foreign bodies, are very serious complications and every pre- 
caution should be taken to prevent them. After examimng the eye, be sure the 
lashes are all turned out and no foreign bodies are present, wash out the eye 
thoroughly ■with saline, instill white vaseline {do not use anesthetic ointments), 
and close the eye again. (If it is necessary to remove any stitches between the 
lids, call the surgeon first.) If the patient is not immediately relieved by this 
procedure, or if there is any suspicion of a corneal ulcer, call the surgeon im- 
mediately, day or night. 

Sponges for use in the eye should be of cotton, and the solution of saline, boric, 
or aqueous 1 :5,000 zephiran. They should be bandied with lysol-free forceps, as 

of a drop of lysol can cause a very painful conjunctivitis. Use sterile forceps 
from the instrument pan to handle these sponges. 
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Bcnzeiie is very useful for removing adbesi\ e tape wth mmnial pain, and there 
13 seldom any axcuse for pulling off tape without it (Ether is not as good and 
nauseates persons -who have had a general anesthetic ) However, it should be 
used only m small amounts on cotton balls, or small sponges, lifting up one comer 
of the tape and gradually sponging it loose from the under surface It should 
never be allowed to streak down into dressmgs or binders for it will always bum 
the patient when confined On oxien surfaces after e\ aporation, final traces can 
be removed \vith i small alcohol sponge Alcohol fie<iuently causes a burning 
sensation when applied to skin that has been covered with adhesive, but if put 
over small areas at a time and woslicd off immediately \vith water or bone so 
lution, less pain will result and a large field can usually be gotten clean Ben 
zene is also u‘?eful fro removing omtment crusts with the same precautions 

Dressings 

Since wound healing is the essence of Plastic Surgery, mtelligent handlmg 
of open wounds and simple mechanical cleanliness is of pnmary importance 
Wounds, surrounding areas, dre-^sings and bmders must be kept clean Soaking 
in a tub can be u*?ed to prevent stickmg and pam when removing large dreasmgs 
Open wounds are ahvays dressed with mesh gauze, either wet or with grease 
on it Wet dressings may be put on so that they stay wet (bulky, with water 
proof coverings and changed every 12 hrs ), or with rubber tubes leading out of 
them so that more fluid may be added eveiy 3-4 hrs , m which case the dressmgs 
are changed every 24 hrs Frequently, it is much better to change the whole 
dressing 2 or 3 times daily, cleaning the wound with white soap and water as often 
as necessary Grease dressings consists of just one layer of fine mesh grease 
gauze (any bland ointment such as merthiolate, xerofonn, or scarlet red) with 
all the excess grease scraped off, and covered usually with a larger pressure dress 
mg Th^ are used only on more clean wounds and should be changed every 
1-2 days as necessary Each time, any grease crusts around the margin of the 
wound should be removed with ether or benzene, and the whole wound washed 
gently with white soap and water Suture lines are always covered with fine 
mesh grease gauze to keep the stitches from adhenng to the dreasmg Sutures 
are carefully removed as soon as one is sure the wound will not separate and the 
wound edges are supported for a time after that with fine mesh collodion gauze, 
adhesive, elastoplast, or some combmation of these 
Pressure dressings are of fundamental importance for good qmck healmg and 
are used on all wounds, imless there is some special reason for omitting them 
Mouth washes and oil nose drops should be used regularly for most patients 
poatopcratively whose comfort and cleanlmess ^vlll be helped at all by them 
(Oil nose drops are not used m small children because of possible aspiration ) 
Order tooth, brushes for patients who present themselves without them, get the 
mouth cleaned up quickly, and have it kept clean 

Summary 

On regular daily rounds, the house officer should always check the following 
5 pomta on each individual patient (1) How well he is eating, (2) how well 
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he is sleeping, (3) relative freedom from pain, (4) bowel movements, (5) whether 
the dressings are clean and secure. These are minimum essentials to be investi- 
gated in addition to the TPR and any specific complaints. Fecal impactions 
and decubitus ulcers are always regarded as signs of poor care. 

FEEDING TUBES 

1. Should be well anchored to the body so they can’t be swallowed or fall out. 
Use a ^ 14 or 16 soft rubber Levine tube. 

2. Adhesive should make at least one complete turn around the tube, but any 
grease on the tube should first be removed. Keep this adhesive clean by fre- 
quent changes. 

3. Always test the tube immediately to see that it is not in the trachea. Hold the 
end of the tube to your ear and listen as the patient breathes — ^put the end in a 
glass of water for a minute, if necessary, to see if air is being e.xhaled through it. 
Then try to aspirate stomach contents from the tube. If not obtained, place 
your ear or a stethoscope over the patient's stomach and inject a sjuringe-full of 
air down the tube. If it is in the stomach, a gurgling noise will be heard. When 
these tests indicate that it is probably in the stomach, inject 4-6 cc. sterile water 
through the tube; if there is no cough or distress the tube is probably in the 
esophagus or stomach. After this, one can inject 50 cc. water through the tube 
and then adjust the tube upward or downward until it can be completely aspi- 
rated back into the syringe. This indicates that the tube is at the proper level 

4. A golf tee should be kept in the end of the tube, or a rubber band tightly 
around the folded over end, to prevent regurgitation each time the patient coughs 
or moves around in bed. Metal clamps hanging on the end of these tubes are 
a nuisance to the patient and tend to pull the tube out by their o^vn weight. 
Tape the e.xtemal portion of the tube to the patient or his dressing so that it is 
not swinging aroimd in his way all of the time. 

5. Diet. Full directions are in the last part of these notes, for patients who 
are probably going to have the tube in a week or longer, or who present a nu- 
tritional problem. Write out the formula and have the whole thing sent up 
from the diet kitchen. Go over the use of the diet with the nurse, dietitian and 
patient and explain that this is considered medicine as well as food and that each 
24 hrs. the full ration ordered is to be given and not to have part of it left over 
in the ice box to be thrown out. 

Well nourished patients who are going to need the tube only for a few days 
can receive 400 cc. regular liquid diet and water up to a total of 2500-3000 cc. 
daily rather than the routine above. 

6. Tube should be rinsed with water after each feeding. 

7. Put P and I drops in the nose around the tube 1-3 times daily. 

8. Change the tube, if practical, from one side to the other about once a week, 
or if there is ever any ulceration caused by the tube. Do not disregard corn- 
complaints of pain in the larynx, as necrosis of the cricoid cartilage has resulted 
from feeding tubes. Do not ever remove feeding tubes wthout consulting the 
surgeon. 
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TRACHEOTOMY ROUTINE 

Patients wth actual or suspected respiratory difficulty are to be watched 
closely on the ward and the surgeon in charge kept posted frequently, as sudden 
changes in the patient’s condition and even sudden death are apt to occur. 

The technique of tracheotomy should be read by the house officer in charge, 
and he should keep in close touch with the ward at all times. The tracheotomy 
set, novocain, and gloves should be ready at the bedside of the patient. 

These patients make a great effort to breathe, but they gradually wear out. 
Become familiar with the signs of upper airway blockage so that you can quickly 
recognize it. These are: 

1. Unexplained and increasing restlessness. The patient may be awake and 
rational and still unable to tell you why he is restless, but he wants to get out 
of bed and pull at his neck dressing. The nurses may be requesting orders for 
r^traints or for morphine. He is struggling for air and such orders might easily 
be fatal. 

2. Intercostal and suprasternal retraction with each inhalation — sometimes 
dilatation of the alae nasi. 

3. Increasing pulse rate means that the heart is being taxed and at this stage 
the trachea hod better be opened (unless it can be quicldy relieved otherwise) 
rather than to allow the patient to carry on an uphill 6ght against the obstructed 
aira’ay. 

4. Cyanosis io a late sign — sometimes even a premortem sign and indicates 
that the patient has lost the battle. It is usually followed soon by a drop in 
blood pressure and loss of consciousness. Tracheotomy is imperative at this 
stage, though it may be too late. It is important to be able to quickly differ* 
entiate cyanosis due to heart failure, atelectasis, pneumonia, and upper airway 
blockage. 

Morphine is never given to these patients because it may be just enough a 
depressant of the respiratory center to stop its function. Atropine is not given, 
because it may dry out the airway enough to allow one part to stick to another 
and occlude the passage. It is necessary to keep the trachea moist. Light 
sedatives may be used. 

Quickly size up the situation and see if there is any simpler and quicker means 
of clearing the airway than tracheotomy. Cut off any neck bandages. Ex- 
amine the throat digit al ly and visually for any loose packs or blood clots— 
suction out any saliva or blood. Pull the tongue forward, and put a hlagill 
airway through the nose and down behind the tongue or just over the glottis if 
the obstruction is due to tongue blockage. Do not persist in these efforts unless 
immediate relief is obtained. 

Tracheotomy should be done early and in the operating room if possible. // 
in dovht open the trachea. It is very much preferable to open tracheas with 
deliberation and careful dissection, but regardless of how or when it is^ done, the 
opening should always be below the first tracheal ring. To open higher may 
^^■fisult in a laryngeal stenosis. The thyroid isthmus may be cut through if neces- 
saiy. 
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When done deliberately, a horizontal incision may be used through the skin 
and subcutaneous fat. Separate the ribbon muscles vertically in the midline 
and retract them to either side. Identify the 3rd and 4th tracheal rings, cutting 
the thyroid isthmus between two clamps if necessaiy. Get the field dry, so that 
blood will not run into the trachea, and pick up one of these rings with a hook 
and hold it forward. Have suction ready and open the rings vertically with a 
stab blade knife, being very careful to not stab into the posterior wall of the 
trachea. Insert the tube, remove the obturator, and suction any secretions out 
of the trachea. 

Moist inhalations and the use of ammonium chloride or potassium iodide may 
be advantageous if secretions are thick. If there is any sign of heart failure, 
secure immediate medical consultation. 

Explain to the patient and his relatives that he will not be able to talk while 
the tracheal tube is in place and provide him with pencil and paper. 

If the patient swallows with difficulty insert a feeding tube through the nostril. 
But advise the nurses about the danger of giving too much liquid at a time so it 
is apt to regurgitate and overflow into the larynx. Small sips of water or cracked 
ice can still be taken by mouth. If the feeding tube further embarrasses res- 
piration (before the trachea has been opened) it should be removed. 

After the trachea is open, give special instructions to the nurses about keeping 
the inner tube clean and free of clots of blood. Pipe cleaners are the best thing 
to use but any gauze or cotton that can be pushed through it with a probe will 
do. The care of the inner tube. It should be kept clean and it should be boiled 
at least twice a day and whenever else there is any special contamination. It 
should be scoured inside and out with Bon Ami each morning. If there is ob- 
struction to breathing present even when the inner tube is clean, there may be 
a plug over the lower end of the outer tube, and if so, the whole tube should be 
removed and cleaned. 

If left in very long, the tube may become foul and the whole inside of the 
trachea will develop a very offensive odor that is possibly due to a pyocyaneus 
infection; so that the whole tube should be taken out and cleaned as necessary. 
When the whole tube is out being cleaned, care must be taken that the opening 
does not contract so much that it can’t be introduced again. The time limit of 
keeping the tube out may not allow for sterilization and cleaning the tube, and 
if not, an extra tube of the same size and length should be on hand to put in as 
soon as the dirty one is removed. 

Change the dressing around the tube and the tapes as often as they become 
dirty. 

In all manipulations of the tube, be as gentle as possible. Try not to touch 
the sides of the trachea with the lower end of the tube, as to do so irritates and 
starts violent coughing. Each time the inner tube is put back in, a drop or two 
of glycerine may make it slide easily. A tracheal tube that is too long or poorly 
shaped may press on the anterior wall of the trachea and cause hemorrhage or 
necrosis. 

Limit the patient’s visitors the first few days to prevent annoyance. Always 
have pencil and paper on hand for him to communicate with those around him. 
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Nothing on a ward is any more obnoxious or distressing than a tracheotomy 
case with a dirty dressing, partly obstructed tube from lack of being cleaned out, 
thrashing around in bed unable to get attention to the simple things that would 
make life fairly comfortable for him and much more pleasant for all concerned. 
Most of tlie attention necessary is a plain matter of cleanliness, and though the 
patient is on P.R.N. dressings, the whole outfit should be gone over carefully at 
least once a day by the intern or resident. 

CANCER CASES 
Toiigue^ Mouthy Face, Larynx 

Jie sure the hietory contains a chronological sequence of events, with special refer- 
ence to advice given by doctors and previous treatment. 

Chloroform anesthetic routine. 

Blood grouping and matching if indicated. 

Getting time. Daily B.P. Careful consideration of patient’s physical 
condition by both house men and medical consultation if advisable. 

Preparation: Be sure sufficient area is shaved. If there is an open ulcer present, 
have it clean mth a fresh dressing on it when the patient comes to the operating 
room. See that the inside of the mouth is clean. Order a tooth brush and soap 
and have the patient take good (scrubbing) care of his mouth during the \v'hole 
preoperativc stay in the hospital, and resume this as soon as possible after op- 
eration. 

Postoperative: Parenteral fluids calculated to body requirements. 

Every effort should be made to give these patients rest and sleep. A restless 
night may start them on a downhill course. 

Feeding lute and care: See instructions in these notes. 

Dressings: Mechanical cleanliness is all important. 

Change dressings first on advice from suregon. 

After the first dresring, change daily. Irrigate wound if possible, remove 
loose slough and pack holes wth iodoform gauze, soaked wth Balsam of Peru. 
Keep surrounding areas shaved and as clean as possible. 

These dressings get soiled very easily and the care wth which these patients 
are dressed has a great deal to do "with their recovery. 

Packs should be removed as they become soaked with pus and new ones care- 
fully mserted. No cavities should be allowed to remain without gently and 
loosely packing gauze in them or maintaining firm pressure from without. 

To allow two dirty surfaces to be bathed in their secretions means almost 
certain secondary hemorrhage. 

Often it is desirable to have pressure upward under the chin in dressing these 
c^ses 50 that a loose flap may be held in contact with deeper tissue. Learn to 
spply a Barton type bandage and use it on these patients. It gives upward 
pressure without too much on the throat, A sloppy dressing hanging loose on 
the patient is depressing to the patient and to everyone concerned. 

Do not use iodoform gauze if radium has been used or is to be used. 
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Have patient move around in bed and out of bed for short intervals as soon 
as possible. 

B.P. twice daily. 


NECK DISSECTION 

Have one imit (500 cc.) of whole blood typed, cross-matched, and ready for 
transfusion at operation, in addition to routine laboratory work. Whether 
cautery is to be used or not, put on chloroform routine. Get daily B.P. Very 
careful physical examination and consideration of the resident as to whether the 
patient is in good enough condition to go through with the operation. K in 
doubt, let surgeon know so medical consultation may be obtained without delay. 

^have hair one inch away from level of top of the ear around, down, behind. 
Find out if cautery is to be used. Have patient scrub teeth several times the 
day before operation. Shave chest to nipple line. 

Postoperative: Pressure dressing applied at time of operation will usually have 
to be changed in 48 hours. Leave drains in 7 days. Change dressmgs every 
other day or as often as necessary, and be sure flaps are held down to avoid fluid 
collecting under them. Sutures can be removed between 7 to 10 days, if flaps 
are well enough healed. 

Force fluids, and get sufficient in, immediately postoperative through any or 
all channels. 

Feeding tubes will often be necessary the first few days and are very advan- 
tageous because with them the patient can be getting all necessary fluid and 
2500-3000 calories day after operation. Keep the mouth clean by washing and 
swabbing it out. 

Blood pressure twice daily. Have patient move around in bed and out of bed 
for short periods as soon as possible. 

ROUTINE CARE OP FREE FULL THICKNESS SKIN GRAFTS 

Skin eruptions are contra-indications to these operations especially, and pa- 
tients should be thoroughly examined for any sign of them at the time of the 
regular physical and again the morning of the operation. If anything is found 
the surgeon should be told before the anesthetic is started. If large grafts are 
to be taken, the bleeding and clotting time should be determined. 

Be sure there is an adequate area of preparation, both at the site of operation 
and at the place the graft is to be taken from. Do not shave hair from the ab- 
domen or thigh if the graft is to be put on the face, because the operation will 
want to stay clear of the hair bearing area. 

If grafts are to be put on the face or neck of bum patients, be sure that ade- 
quate atropine is ordered to avoid exce^ saliva that may be very troublesome. 

Dressing in operating room: The graft is covered with fine mesh grease gauze, 
then plain gauze; cotton waste or a marine sponge is then placed over the whole 
area and a pad over it. A snug bandage is then applied so as to obtain an even 
elastic pressure over the whole graft. Extra care must be taken to immobilize 
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the parts and prevent slippmg; and to prevent voraitus from getting under 
dressings. 

If satisfactory, this dressing is to remain in place G to 8 days. It can then 
be removed and some or all of the stitches removed. Dressings should be done 
as indicated. If the area is perfectly clean, the same type of dressing should be 
reapplied and there is no use changing it for several days if there is no slipping 
and no sign of infection. 

If blebs occur, they should be opened and all dead epidermis removed. The 
area should be painted carefully with 10% merchurochrome or some suitable 
mild antiseptic. Sloughs should bo removed where possible and especially so if 
pus tends to creep imder them. If there is infection present, wet dressings of 
1:5000 zephiran or saline should be used and kept moist at all times. 

If blood clots are present, the graft should be carefully incised, the clot emptied 
if possible, and the skin edges allowed to drop down in place. It is not necessary 
to trim the edges away unless they are infected. 

ROUTINE CARE OP THICK OLLtER-THEIRSCII OR THICK SPLIT GRAFTS 

Patients with large raw areas must have hemoglobin and plasma proteins 
checked preoperatively and transfused when low. Have additional blood ready 
for operation if indicated. Recheck these the day after operation. 

The same care applied to the preparation of the patient and to the care of 
these grafts as to the full thickness cues except tliat, since they are apt to be put 
on dirtier fields, they are usually dressed on the 4th-6th day, and the postop- 
erative pressure does not have to be kept up so long. 

The Messing is applied as under full thickness grafts, if the area is considered 
clean enough. If the graft has been put on an old ulcer or x-ray bum that is 
known to be unfavorable, a wet dressing is applied wth plain fine mesh gauze 
next to the graft instead of the grease gauze, and wth the pressure dressing the 
aame, but with tubes in the dressing to allow the addition of saline. This wet 
dressing that has to be kept on three to four days sometimes becomes messy and 
of bad odor, but it seems to be definite that grafts will succeed in some dirty fields 
this w'ay that would probably be lost with the regular grease dressing. 

The sutures are usually removed at the first dressing, the dead overlapping 
edges cut away, and either a grease or wet dressing reapplied as indicated by 
the condition of the graft and w'ound or surrounding cellulitis. If infection is 
present the dressing should be changed at leMt daily. 

Dres^ng the dojwr site of a thick split graft: Two layers of fine mesh grease 
(usually scarlet red) gauze are placed over the area from wliich the skin is taken, 
orid strapped firmly in place with adhesive almost around the leg. This dressing, 
if done accurately and firmly^ splints the part very well and sort of replaces the 
skin that covered it. K it slips around or is loose there will be a great deal of 
pain. Do not remove the layer of gauze next to the skin as long as it is stuck unless 
it can be soaked loose. To do so tears away all the fresh epithelium under it, 
delays healing and causes extreme pain. A larger dressing can be put over tlus 
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and plastered or bandaged, and this outer one changed before 12 days if neces- 
sary for cleanliness. At the end of 12 days there is usually complete healing 
and no further dressing is necessary. If there has been infection or the graft has 
been cut too deep, there will be markedly delayed healing that ^vill require careful 
care until epithielization is complete. 

CARTILAGE TRANSPLANT CASES 

When it is desirable to use the patient’s own cartilage, close check should be 
made for any respiratory infection. Shave body from umbilicus to clavicles. 

Have long hairs out from nostrils. Swab out nostrils night before and morning 
of operation with 3% Tr. iodine and alcohol 1-3, or other mild antiseptic. 

Asepsis should be rigid through this operation. Do not put the fingers in the 
chest wound nor on the cartilage, handle all instruments without touching the 
points and when the cartilage is being handled do it with forceps exclusively. 

Dressings. Chest. Middle strip of adhesive on chest to go clear around and 
lap over. This is to prevent pain as much as possible. Any rubber drains out 
in 48 hours. Sldn sutures out 6-7 days, any stays out 10-12 days. Watch 
closely for development of any respiratory infection and especially so if the pleura 
has been injured. 

Face: The dressing put on in the operating room and those following are es- 
sentially the same as for an osteoplastic operation on the nose; consisting of thin 
malleable aluminum splint supported by adhesive strapping. These dressings 
are changed, usually after 48 hours, by the surgeon. 

If the transplanted cartilage is used any place other than the nose, get special 
instructions from the surgeon about the care of the wound. 

Sterile preserved homogeneous cartilage may be used for transplantation. 
This is stored in a refrigerator at 4°C. (40'’F.), in 1:1000 colorless aqueous 
merthiolate for 2 weeks at which time a culture is taken, and if negative 1:5000 
colorless aqueous merthiolate substituted. Two weeks following this, after 
another negative culture, the cartilage is ready for use. It may be kept in the 
refrigerator several months, changing the merthiolate solution each week and 
culturing it each week. 

RODTINB CARE OP CLEFT HP AND CLEFT PALATE PATIENTS 
Preoperalive 

Check hemoglobin immediately upon entry and give preoperalive transfusion if it 
is too low. These children are often anemic because of feeding difficulties and 
the mortality and morbidity of the operations can be lowered and wound healing 
made better by getting it up to reasonable levels before starting. The level re- 
quired varies with the operation contemplated; palates and double lips are apt to 
lose a good deal of blood at operation; single lips lose much less. In any event, 
none of these children should come to operation with a hemoglobin level of less 
than 10 gm.%. If there is any further question, have blood crossmatched and 
on hand for possible use during or after the operation. 

Take clotting time before operation. If clotting time is over 4 minutes take 
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bleeding time. Do not schedule young infants for operation if jaundiced (notify 
the surgeon). Question parents of older infants about previous vitamin C intake 
(be sure it has not been orange soda pop). Excessive bleeding is a hazard in 
these operations which should be avoided by all possible means. 

. Check for any respiratory, skin, or mouth infections. Nearly all children with 
open palates have a chronic otitis media which is not a contraindication to op- 
eration. Operations are not done, of course, during acute exacerbations. The 
appearance of the drum, leukocyte count, and temperature enter into the de- 
cision; if there is any question, have the pediatrics resident or some other ex- 
perienced person look at the child. Many young infants with open lips will get 
milk crusts along the nasal septum and the diagnosis of thrush may be made 
by one who is not familiar Avith the situation. Do not make this diagnosis until 
an experienced person has seen the lesions. If treatment is necessary, use borax 
and glycerine or anything besides gentian violet if possible. 

Never allow these children to come to the operating room in a dehydrated 
condition. Give maximum amount of fluids (milk, etc.) for 24 hours before op- 
eration. For infants, pve milk until 4 hours before operation, and then 6% 
sugar water until 1 hour before operation. For older diildren, omit breakfast 
but give clear fluids by mouth to \vithm 2 hours of operation. These children 
often arrive at the hospital about 4 p.m. and miss supper because of examining 
routines. This is to be avoided by commonsense measures. If they are too 
upset to eat or drink right away, see that tliey are offered food and liquid later 
until they take it, especially the liquids. 

No morphine or atropine for infants. Older children may have small doses 
of atropine. 

Make special check the morning of operation on the patient for any skin or 
respiratory infections or irregularity of the T.P.R. If found, notify the surgeon 
before the anesthetic is started. 

Congenital heart disease is frequent enough in these children that it should be 
carefully looked for in each patient and the surgeon notified if there is any ques- 
tion of it. 


Postoperative 

The patient is kept in the operating room under the care of a special nurse 
or anesthetist until it is certain that the airway is open, that bleeding has ceased 
and that shock is not present. 

Hemorrhage and other postoperative complicaiions. Turn on face until it is seen 
that the bleeding is controlled. If no bleeding occurs in 15 to 30 minutes, allow 
child to assume a more comfortable position. Repeated swallowing may be a 
aign of bleeding. 

For depleting hemorrhage the surgeon should be notified to carry out 
appropriate packing of the palate flaps or under the lip. 

Difficult breathing not due to blood in the pharynx is usually due to: 

a. In lip patients to obstruction in the anterior part of the mouth. 

h. In palates probably to pressure of the packing. In palate cases see that 
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the packing does not hang down into the pharynx. If due to lip or intraoral 
obstruction insert a rubber tube into the mouth or pharynx past the obstruction 
and fasten the tube to the cheek. Of course, care must be taken that the pres- 
sure of the tube does not open up any suture line. Tor double cleft lip use 2 
tubes, for single cleft lip use one tube. Restlessness may be due to respiratory 
obstruction or to excessive loss of blood. 

Postoperative Laboratory Work 

Determine hemoglobin on 1st postoperative day and transfuse if less than 
10 gm.%. 

Diet. Give water as soon as the infant or child can take it, within one-half 
to three hours after operation. Vomiting will help to clear the stomach of blood. 
In cleft lip cases resmne feeding as before operation, but do not put to breast 
or give bottle for a few days. Use dropper, cup or spoon for the first few days. 
For palate cases feed with sterile dropper, spoon or cup, fluids or very thin semi- 
fluids for two or three weeks. This should, of course, be of sufficient caloric value 
to prevent loss of weight. Do not give nipple to cleft palate cases at all. Feed 
with sterile spoon, cup or dropper with rubber tip. 

Care of Wounds 

In cleft lip cases keep the suture line and sutmes absolutely clean of blood serum 
by frequent sponging until dry with small square pieces of gauze 1§ cm. square 
soaked in alkaline antiseptic solution. Do not use cotton as it sticks to the 
sutures. This is especially important the first few hours after operation, as at 
this time there is apt to be some blood that will be almost impossible to get off 
if allowed to dry. The resident should be responsible for either himself or the 
interne going over each lip at least once a day and removing whatever crusts he 
can that the nurse has failed to get off. If the lips are kept clean however, this 
is not necessary. Persistent bleeding from the nose or lip for more than 3 hours 
should be reported to the house men and they should gently pack the nostril or 
see that pressme is kept on the lip. 

In cleft palate cases: 

a. Give a little water (warm) after each feeding to cleanse the mouth. 

b. Administer 3 drops of 1% merchurochrome in each nostril twice daily. 

c. If the child is perfectly tractable irrigate the mouth with saline and paint 
the suture line with 1% merchurochrome three times a day, but do not cause a 
palate child to cry or struggle. 

d. Do not allow anyone to place a tongue depressor in the mouth or to gag 
a child after palate operation as the sutures may be tom out; imless a serious 
throat infection is suspected. 

Keep child’s hands away from mouth and wound. Use arm cuffs. These 
must be kept on continuously and must be of sufficient strength to really keep 
the fore-arms extended. For large children, anterior wood splints firmly padded 
and firmly strapped and bandaged on are preferable to the cloth cuffs. 

For temperature of 103 degrees or over sponge and notify plastic resident and 
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he may get immediate pediatric consultation U necessary. Moat common cause 
is an acute flare-up of the otitis media. 

Suiures. Superficial lip sutures and sutures in the nose are to be removed 
the 4th and 5th day. The suture through the plates at the side of the nose is to 
be removed usually on the 10th day, unless there is some contraindication such 
as the floor of the nose separating. The stay and mucosal sutures under the lip 
are also to be removed on the 10th day. Extreme care is necessary/ in remoeing 
these suiures. If the knot is cut off of one of them, leaving a free piece down in 
the tissues on abscess is sure to result and a sinus contmue as long as the foreign 
body remains. 1/ there is uncertaintr/ about being able to get any stitch end do not 
cut it. A whole stitch does no damage and will finally loosen so it can be removed. 

Sutures in cleft palates are not to bo removed. These work out themselves, 
though remaining ones may be taken out in 1-2 months time. 

Packs. 

Under Ups, remove in 24 hours. 

In palate incisions remove in 4S hours. If uncomfortable remove at 24 
hours. Anterior packs, after palate setback, are removed in 5 to 7 days, 

NASAL OPERATJON3 

The interne should clip the hairs out of the nostrils the night before operation 
and clean all crusts out of tbe nose. The inside of the nose is to be cleaned again 
the morning of operation. 

The cold packs that are usually applied to the eyes postoperatively are to be- 
gauze flats wrung out of ice water. Do not use rubber gloves full of cracked ice- 

All of these patients wU have a UlUe oozing of blood for a few hours after op- 
eration. If excessive, or if it restarts after once having stopped, notify the 
surgeon. If he is not available immediately, call one of bis associates for in- 
struction. 

HYPOSPADIAS REPAIRS 

Postoperative Care 

If a catheter is in place, the house officer should test it daily by injecting water 
and aspirating it back. The test of a catheter’s efficiency is being able to get 
Ibe water back. The catheter should be irrigated twee dcdly by the nurses with 
sterile water {do not use boric solution) and should be drained every 2-3 hours 
into a sterile pan (do not attach to a bottle). See that the catheter is well 
cbored at all limes. Do not remove it and do not replace it wthout consulting 
the surgeon. 

Ifa pressure dressing encircles the penis, the circulation of the tip should be 
noted within 2-3 hours, again that evening, and at least twee daily after that 
by the house officer. 

If the patient is returned to the ward without a catheter in place, definitely 
check to see if he has voided by 8 or 9 p.in. and if he has not, notify the surgeon 

nnmediately. 

Accurate output is to be kept on all patients. 
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- POSTOPERATIVE CARE OP FLAPS 

The circulation of the very end of the flap must be checked by a house officer 
within 2 hours after the operation, and then every 2-3 hours until bedtime; after 
that, twice daily. Note blanching of end of flap when pressed and how quickly 
color returns. This end of the flap can be exposed by a small hole in the dressing, 
which can be kept covered between times. 

Good pressure is to be maintained at all times on the part of the flap which is 
being transferred, but the pedicle must be loose, free of pressure and kinks. 

POSTOPERATIVE BLEEDING 

This complaint, whether made by a nurse, patient or relative, is never to be 
negated. It must be personally investigated immediately by a responsible house 
officer, day or night. Experience has shown that it is impossible to evaluate 
this complaint by telephone conversations, and the possible consequences are too 
serious to delay investigation. 

PREPARATION OF COTTON MECHANICS’ WASTE FOR PRESSURE DRESSINGS 

Waste has proven satisfactory for most dressmgs. It is cheap, easUy handled, 
more easily prepared for use, and much more easily incorporated in a dressmg 
than marine sponges. 

The waste can be obtained from Wallworth & Co., 326 S. Delaware Ave., 
Phil. Pa., from Wiping Materials Company, 2028 North Main, St. Louis, Miss- 
ouri, or other supply house, and it is necessary to specify the short, fine thread, 
bleached variety. The bale is autoclaved at 30 poimds for 1 hour, then opened 
and suitable amounts resterilized in drums, jars or wrapped packages for handling 
at the time of operation. The clean nurse takes it on her table and hands it out 
as required. It is hoped to have surgical gauze companies get this supplied in 
large sterile packages to avoid the trouble of sterilization. 

Marine sponges may possibly be used and should be of good quality, large soft 
wool form, and they should be bleached. This does not injure them, does not 
cost any more, and helps in general in handling and having the dressing appear 
clean. They are not to be handled by the clean nurse and are not to be put 
directly on woimds — ^in other words, their sterility is only relative and is not to 
be relied upon except relatively. Waste, in contrast, can and often is put di- 
rectly in contact with the wound, and is generally much more useful and adapt- 
able. 

These marine sponges are prepared by beating the loose dirt out, washing in 
soap and water, and then soaking in 1-1000 HgCls for 48 hours. They are then 
washed in saline, allowed to dry and stored dry. They should not be stored wet, 
but can be kept in drums or sterile wrappers. 

FEEDINGS 

This outUned liquid diet can be used in all cases mth feeding tubes, in all cases 
■with jaws wired either open or closed, and in aU cases where a liquid diet is neces- 
sary. The continued routine use of it makes it possible to keep these patients 
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Up to normal weight or even to gain weight, and it allows almost a full diet to 
be given the day after operation. 


Average Feedingt 


70 cxLO,/tS0 LBa. Bosv wucat 

CiU ru 34 aovti 


<«. ! 

CoL 

P 

125 

600 

F 

100 1 

900 

Ch 

300 1 

1200 

Total 


2600 

Average Tube Feedings 

P 

76 1 

300 

F 

100 1 

goo 

Ch 

350 1 

1400 


Total 2600 


Liquid Peedingt 



ot. 

cc. 

T. CU. 

t. CU. 

ca. eit. 

CAI. 

6 eggs 

6 

180 

36 

30 


450 

20% cream 

8 

240 

8 

45 

8 

480 

Milk 

24 

720 

24 

24 

48 

450 

Tomatoes straiaed, canned 

0 

180 

3 


6 

30 

Glucose, sugar or Karo 

10 

300 



300 

1200 

Salt, 1 tsp. 







Total 

M 

1620 

71 

102 

362 

2&IQ 


Mix the sugar or I^ro and milk, and then add the eggs, salt, tomatoes and 
cream. Divide the whole thing into S feedings and give with syringe througli 
tube at 7 a.m., 11 a.m., 3 p.m,, 6 p.m., and 10 p.m., preferably slightly warmed. 
Give approximately at a swallowing rate. 

This mixture is advocated primarily to simplify the procedure for wani pa- 
tients, so that they will be more sure of getting their full ration, hut where possible 
lAfi ingredients should not be mixed together bid shoidd be prepared os nicely and as 
appetizing as possible. Many attractive things can be made and flavors, choco- 
late, fruit juices, ice cream, etc., can be added as desired. 

Give at least two onmges or lemons as sweetened fruit juice between feedings 
each day, and the patients may have all the water, coffee, tea, fruit juice, ice 
cream or other special food that is pennitted. [(Replace to feeding tube care.) 
When a feeding tube is in place, if the patient can swallow around it a httle at 
a time, this can bo permitted, except in laryngectomy cases. These cases are to 
have nothing by mouth.] 

Take 8 ounces of ground lean beef and soak in 8 ounces of water over rug i . 
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Store covered in an ice box, strain through a cloth in the ajn., and add the fluid 
to the total feeding. Leave out 2 ounces of sugar. To get a fuller protein 
ration, it is desirable to add lean scraped beef or fresh beef juice. 

If there is too much volume for 24 horns, 6 ounces of Dryco or Dextrin can 
be substituted for the 24 oimces of milk, and for further reduction, the vegetable 
juice or beef juice may be temporarily omitted. 


EXCKA TOOOS 

C*U PEX02. 

P 

F 

CH 

MUk 

20 

1 

1 

2 



3.5% 

4% 

4.6% 

Cream 20% 

60 

1 

6 

1 

Eggs 1 per oz 

76 

6 

5 


Beef Loin, cooked 

60 

8 

3 


Karo 

120 



30 

Dryco 

125 




Oatmeal 

110 

5 

2 

20 

Potato 

35 

1 

0 

6 

Bread 

90 

3 


18 

Rice 

110 

3 


24 

Butter 

240 


25 


Orange 1 

40 



10 

Vegetables 5% 

6 

0.5 


1 











THE MASSIVE COMBINED TUBE AND OPEN FLAP USED AS A UNITY 
ROTATION PEDICLE TRANSPLANT FOR REPAIRS OF 
CERTAIN DEEP SURFACE DEFECTS* 

BERNARD N EODERBERG, Lt Col , MO 
Valley Forge Ocneral Hoapttal, Pkoentxvtlle, Pa 
INTRODUCTION 

The most prominent and ^ell known technique m pedicle flap plastic surgery 
IS the one or two stage type of flap covers^ used m extremity repair The 
understanding and use of this method, popularized by the war flood of patients, 
runs parallel with the disseminated knowledge about free slcin graft coverage 
Tliese procedures are extremely valuable when properly applied There are, 
hoi\ever, certain situations which are not amenable to the rapid techniques 
Here we are primarily concerned with this aspect of the coverage problem The 
transplants presented are combmations of both the tube pedicle and open flap 
These united structures require multi stage operations They are mdicated m 
massive deep surface destructions involving the extremities where mechanics 
prohibit the use of shorter procedures 

In deep surface repairs the flap and tube form the basis for definitive tissue 
replacement Tliese structures are applied to the recipient site without mter- 
ruptmg the contmuity of the donor vascular supply. When the fibrous and 
vascular tissue of the recipient site have become adequate for complete attach- 
ment the transplant no longer requires its donor nutritional connection This 
mtemipted by section, permits the recipient part to return to its independent 
function 

The open flap and the tube have been used in a multitude of ways The former 
has been apphed directly and offers immediate complete coverage The alter 
IS usually swung on to the recipient site after an mterraediate operation It is 
subsequently unfolded to match the defect size These two structures, the tube 
and the open flap, are corabmed to form the transplant under consi eration 
The tube pedicle then forms the basic stalk which enables the attached soft 
tissue flap, utilized for major coverage, to be transported to the recipient area 
Discussion of these structures, the tube and open flap, as mdependent types ^ 
their mdications wll add clanty to tho massive unity transplant presented 
Pertment points recorded come from observations on some 4000 soft tissue trans- 
plantations 


THE OPEN FLAP 

Open flaps composed of ekin and subcutaneous tissue are short and bro^ m 
shape They are placed directly on the recipient site The raw ° 

donor and free flap base, are free grafted m order to present a comp e y le 

• Ptesented before tho annual meeting of the American Society of Plastic and Re 
structive Surgery, San Francisco, C^ifornia, October 21, ivn 
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postoperative lesion. In cases where all denuded areas are “skin dressed,” the 
sectioned pedicle can be immediately imbedded. This second operation then 
completes the reconstruction. 

The abdomen is the common site for open flaps. They are employed mostly 
for elbow, forearm and hand replacements. Their utility is available depending 
upon the surgeon’s ingenuity and ability to apply general surgical principles. 
With absence of infection, presence of hemostasis, construction sufficiency and 
proper indications, success in this transplant is assured. 

Ilaps in general are constructed so that they completely cover the defect. 
They are attached without tension and in a manner so that the free area of the 
flap, joining the body completing the vascular continuity, does not bend or kink. 
If this allowance is not observed, nutritional supply is jeopardized. Small sharp 
bends may, if subjected to subsequent edema, be converted into pressure kinks 
which will destroy the vascular supply to the transplant. The periphery of the 
flap should be carefully approximated to the wound circumference. The adipose 
flap base should lie upon a recipient bed presenting a good minute blood supply. 
Unless these situations are met, failure is likely to occur. 

It is an axiom that all tissues should be handled gently. The young man full 
of energy and strength is apt to be hard handed. Blood vessels within trans- 
plants, pulled, twisted, and pounded may come to subsequently contain throm- 
bosis of sufficient magnitude to destroy valuable segments. 

Postoperative pressure properly employed is valuable. It enhances approxi- 
mation and inhibits venous stasis. If used, it should be applied cautiously and 
checked repeatedly after application. A hazard sometimes overlooked occurs 
when transplants or migrated adjacent tissues for immediate closures are super- 
imposed over bony prominences. Spreading uniform pressure on top of soft 
tissue in such a location is intensified by the subjacent unyielding protrusion. 
In this way, not only may local necrosis occur, but also distal segments of flaps 
may be lost. 

In lower extremity re-surfacing for deep surface defects several methods have 
been foimd satisfactory. The immediately rotated flap has been useful ■with a 
skin graft covering the denuded site. This type of tissue transfer properly done 
carries added circulation to the recipient area. Parallel double pedicle shifts can 
sometimes be used where lesions are susceptible to these reparative procedures. 
Rapid repair, shortened convalescence, and facihtated postoperative care are the 
benefits of both these methods. 

The cross-leg open flap has been utilized and can be a one-stage affair depending 
upon its location. In general, for lesions on the lateral leg or foot, cross-leg 
pedicles -will have to be located in situations, which because of blood supply, 
necessitate a delay procediue to augment vascularity. Meticulous surgical care 
is paramount. An improperly or inadequately delayed flap -wiU subsequently 
show marginal or continuity losses. Flap destructions due to improper design or 
surgical techniques are dreadful things and greatly multiply hospital time. 

By and large, lower leg flaps are easier and more certain to be successful than 
thigh transplants. Thigh flaps are indicated, however, when a larger amount of 
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subcutaneous tissue is requued They may also be indicated uhere a cross leg 
flap has been previously lost, or there are amputee prohibitions Inner thigli 
tubes and reverse suprapatellar flaps in general are successful 

THE TUBE PEDICLE 

Skin tube pedicles, as separate units, have been employed extensivelj ui plastic 
reconstructive procedures They are indicated for coverage where open flaps 
cannot be conveniently designed The skin tube offers a clean healed soft tissue 
transplant which has migratory feituies not otlierwise attain ible The discus 
sion of their construction is of importance here because they form the nutritional 
attachment from the donor to the massive open flap enabling its rotation into 
the defect area 

Tube pedicles are constructed m general not greater m length tlian three times 
the width Where linear dimension is insufficient, increases, may be had by 
interval bridges These are ohmmated when circulation is adequate To begin 
tube construction, paralleled incisions are made tlirough the skin and subcu- 
taneous tisaue This mass of soft tissue is undermined completely using caie not 
to buttonhole the kiscia Complete control of bleeding vessels not only in the 
fascial area but also on the flap adipose tissue base la imperative If hemostasis 
IS neglected or raiskcni by uovocame adrenalin anesthetic, it may subsequently 
spell disaster 

The tissue flap properly prepared has its cut edges united forming the skm 
tube Closure of the subjacent denuded area is brought about by a \anety of 
methods depending on the location, size of the tube formed, personal evperience, 
and training of the surgeon When tubes aic small, adjacent undermining of 
soft tissue mobilizes it for closure This, if done, should always be accomplished 
without tension If the latter is present, healing usually occurs with scar form- 
ation The width of scar is directly proportional to the degree of tension If 
the tube is to be as large as that required m the rotation tube open flap trans 
plant, under consideration, closure of the donor area by free skin graft is prefer 
able This, used to cover the fascia subjacent to the newly formed tube, is fixed 
in place by multi suturing Early m the treatment of young men with war 
service mjunes requiring such procedures continuous black silk sutures were 
utilized to fix the graft These were run periodically througli the entire graft 
area occasionally biting down through muscle Sucli a suture was a source of 
pain watli postoperative movement Those mdividuals, who were prone to dis 
regard direction, moved very little ni the area involved This fixation method 
was employed to overcome small nuisance losses variously placed resulting from 
independent exercises assumed by the patient during the first few postoj>erative 
days Contraindications to such methods of suturing are the inevitable stitch 
scam These make little difference, however, when the object is a skin dressing 
with complete rapid healing and the location is such that the area will be sub- 
sequently covered by clothing 

Tile alternative method, a more polite technique, holds the free graft by stent 
fixation A patleni dressing is cut and set into the depression o\cr prcviouily 
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applied vaseline gauze superimposed on the graft. This stent dressing is held 
in place by tying long silk sutures over its summit. These sutures unite approxi- 
mately in the middle of the area having extended, periodically spaced, from the 
donor site periphery. In this way the recipient area and skin graft are immo- 
bilized against a firm dressing surface. This method of graft holding is quite 
successful. If the area is clean and dry, there is no indication for cutting holes 



FiQ. I A DEUONSTR.WES THE DEFECT 

Previous sequestrectomy and free akin graft coverage offered a healed wound presentable 
for definitive surgery at an early date. 

Pio. I B. Ilevstiwtes the CoNSTsTrcTEn Rotation Combined Tube and Open Fiap 
Revdy fob Att.vchmest to the Recipient Site 
The donor open denuded area -n as immediately free grafted. The construction on the 
thigh is indicated when a larger amount of subcutaneous tissue is required, in face of pre- 
vious cross-leg calf loss or because of amputee prohibitions. 

Fig. I C. This is the Appe usance at the End of the Thied Post-opebative Week 
The rotation tube stalk is ready for section and immediate inset. Coverage is adequate 
for subsequent orthopedic reconstruction. 

Fig. I D. Shows The Tb.\nspeantation Completed 

in the skin graft. Such incisions serve no purpose, waste time, and only scar up 
the graft. Given proper hemostasis, tension and graft approximation correct, 
absence of infection, and a good minute blood supply, the take will be one 
hundred percent. 

Tubes should be situated on the body surface in such places tlrnt they come to 
incorporate important parts of the vascular tree. A tube or flap containing a 
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good artery can be built and migratcil with considerable speed. Ordinarily tubes 
should not be constructed across tlic midliiie. Exception to tin's is found in the 
transverse neck tube. The same holds true for flaps crossing the midline, used 
in conjunction with tubes, folded back for lining. Here even with considerable 
time the anastomosis is never quite good enough to completely carry the tissue 
if it is of any size and it is abdominally locatini. In the thoracic area, however, 
success is not uncommon. Flaps and tubes sliould follow the pliysiological 
direction. 


TUE ^L^SIVE COMBINED TUBE .\ND OPEN FLAP 

This massive rotation transplant is not a common procedure but finds its 
applicability in extensive losses of soft tissue surface not amenable to other tj'pos 
or repair. It is employed successfully here in large shoulder reconstructions and 
thigh inguinal replacements. The method may also be used in thigh foot re- 
placements. The combined tube and open flap, on an intermediate carrier, 
makes large masses of abdominal tissue also available to the lower extremities. 
Here the construction is preferable to the open flap attached directly to the 
foreami if the requirement is for length of transplant in excess of width or when 
approximation difficulties arc expected. 

Preoperative plaimiug for the transplant is important. For arm and shoulder 
I'eplaccmcnts the combined tube and open fhip is located on tlic back and lateral 
chest wall. The rotation tube stalk is constructed in the trapezius position 
extending distalward and laterally fanning outwaid on the thoracic wall to in- 
clude the large open flap. The open flap, after plastic constmetion is complete, 
can be stvung onto the defect area by the lateral displacement of the tube stalk. 
The vascularity is insiued through the lube until the lake in the recipient area 
is complete. The denuded donor area is free grafted. After the transplant is 
in place and the tube is sectioned, the operator, if ho wishes, may open the re- 
maining stalk and replant it into the tiapczius area. For thigh-inguinal area 
deformities, the rotation transplant can be built upon the lower abdomen making 
ute of the inferior epigastric arter3^ This combined tube and open flap is con- 
structed in the same way as the shoulder thoracic one. The tube is funned at 
the first operation and the attached open flap outlined by a superficial scalpel 
grazing of the skin. Constiucted this way, the design is establislied and elimi- 
nates ^•e-measuring at subsequent surgeries. 

When combined tubes and open flaps arc to bo formed and are to be quite 
large, as in the cases presented, to insure vascular adequacy before actual mi- 
gration, a planned delay technique is required. 

To completely form a flap and separate it from its beti with replacement before 
transfer is not considered a tine delay procedure. Tlie proper teclmique to 
insure vascular reinforcement would be a designed staged separation of the flap 
from its bed. In the cases described three operations would usually be required 
to establish a complete delay of the distal open flap making a total of four op- 
erations before construction tran&fcr. The plan here cmployetl consi.stcd first 
of elevating the vascular retrograde lialf of the open flap. Three wcelvs later the 
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A 


B 


c 


D 


Fig II A Shows the Completed Combined Tube and Open Fh.p Ready for 
Migration to the Recipient Area 
The donor tube site has been skin grafted 

Fig. II B Demonstrates the Operative Appearance 
The massive open flap is rotated by means of the tube stalk to the defect site 

Fig II C. The Surgery is Completed, the Open Flap is in Place, 
the Donor Area is Skin Dressed 

Fig. II D. Demonstrates the Abdominal Donor Area Indicating the 
Size op the Open Flap 

The rotation tube stalk has been returned to its original position. The coverage is com- 
plete. 
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vascular directional half was undermined and replaced. Two to tliree weeks 
following this operation, the distal border extremity was incised and the wound 
edges immediately reapproximated. If one is skeptical the base junction of the 
open flap and tube stalk can be left adherent while the halves are elevated. Sep- 
aration of this connection and complete elevation up to the distal border would 
then be an added step, jkn alternative method would be to first elevate tlie 



fla 

purcaase 

Fia. Ill C. Dbuonsteates the Complete Viability op the Entibe 
Thansplant pnou Abdomen to EbcxaEuiTY 
This was a reverse pedicle transplant in the abdoounal position 

Fio. Ill D. Completed Tbansplant in Place 
The coverage is adequate lor subsequent definitive surgery 

junction, then the halves and finally incise the distal border. The distal comer 
areas could be left mtact until the last operation. The method employed 
depends upon individualization of cases. 

The combined tube and open flap as a unity transplant formed of abdominal 
tissue can also be utilized in lower extremity situations where massive soft tis&ue 
replacements are required, or where a previous calf flap has been lost, or in am- 
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an attached soft tissue area from the abdomen with a thicker corresponding layer 
of subcutaneous adipose tissue. Where large intennediate carrier transplants 
are necessary and the abdomen is quite fat, transplantation is accomplished with 
less hazard if general diet reduction first removes the fatty excess. After the 
migration has been accomplished, and the patient regains the weight, the trans- 
plant may return more or less to its primary thickness. 

STBMMiVRY 

Attention is directed to a unity type of pedicle flap used successfully in the 
repair of massive soft tissue destructions. References are made to methods of 
construction and indications. 
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PRIMARY REPVIR OP TO PAL AVULSION OP SiaN FROM 
PENIS AND SCROTUM* 

ALBERT D DAVIS, M D \nd ROBERT E BERNER, M D 
iSan hranctsco, CaUfomta 

Numerous reports of this type of injury are recorded m the medical literature 
Mechanical conditions predisposing to avulsion injuries of the external male 
genitalia are common Most frequently they are slcu m the harvesting fields 
^vhere unprotected rotary shafts and gears may catch the trouser» of the worker, 
and by a twisting action, draw the scrotum and penis into the maclimeiy The 
pnmary repair of the&e injuries, that is, wnthiii a period of «e\eral dajs, has not 
been attempted often Eirly repiir should be undertaken whenever possible 
because of the prolonged disability necessarily following delay 

In 1942, Neal Owens reviewed a total of 13 cases of avulsion injuries of the 
penis and scrotum that were recoided up to that time Since then, Leon Sutton, 
L T Byars, Roth and Warren, Judd and Havens, and Robinson, Stephensen, 
and Padgett have reported additional cases A total of 20 cases have been 
reviewed by us 

In most instances, the denuded areas have been covered with granulation 
tissue before replacement of cover was attempted Various methods of second 
ary reconstruction of the scrotal sac and penile coi enng have been discua&ed 
previously by several of the abova named group On the basis of our experience 
and that of other authors, we arc presentmg certain important considerations m 
dealing with this injury 

Essentially the same conditions of trauma are found in most cases of total 
avulsion of skin from the penis and scrotum The integumentary coveniig is 
stripped cleanly from the shaft of the penis extendmg to the coronal margin of 
tlie glana penis, and from the scrotal sac, with or without complete avulsion of 
the penis or testicles The anatomical nature of these structures is such that 
tlie skin peels cleanly off the underlying fasciae because of its specialized nature 
No attempt will be made to discuss reconstruction of deeper injury such as lacer 
atioii of the urethra or corpora of the penis 

To discuss briefly the anatomical considerations The integument of the penis 
is thin, free of subjacent fat, with few hairs or sebaceous glands It lies directly 
over the fascia penis The dartos is very poorly developed under the penile 
skin The integument of the scrotum hai> many glands and scattered liairs 
It has numerous ndges, is extremely loose, ind m the deeper layers contains the 
dartos, which is a thin lajer of smooth muscle fibers These muscle fibers are 
arranged at right angles to the skin creises Beneath tlie dartos is the inter 
columnar fascia, and beneath this lies the ciemasteric fascia and muscle This 
specialized structure has the important function of thermoregulation for the 

* Presented in part before the Araencau Society of Plastic and Reconstructive Surgerj 
Oct 23, 1947, San Irancisco Calif 
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testicles. The noi-mal scrotal temperature is from one to three degrees Centi- 
grade lower than normal abdominal temperature. The effect of abdominal tem- 
peratures on testicular function is well established. Prolonged temperature 
above the normal scrotal heat causes atrophy of the spennatogenic cells and 
resulting diminution of viable spermatozoa. This may cause complete sterility. 
Prolonged cryptorchidism is a clinical manifestation of this situation. 

In replacing cover to the penis the only logical choice would be that of skin 
resembling the normal integument. Relatively hairless, thick split- thickness 
skin such as that taken from the abdominal wall would seem most desirable. 
Rotated flaps from the abdomen or thigh, as has been suggested by others as 
covering for the penis, or the use of scrotal skin are usually unnecessary and are 
not physiological. In addition, these procedures entail a series of operations 
and do not provide the best type of covering for the penis. 

Split-thiclmess skin would resemble the normal cornering in thickness and 
te.xture, it would contain no fat and lie directly on the fascia penis. Temporarily, 
after healing, this skin is tight around the penile shaft and constricts erection 
in length and circumference, but assumes almost normal stretch after the scar 
tissue beneath the skin graft softens. In the case of difficult erection due to 
excessive tightness of the skin, tunnel grafts could be applied as suggested by 
Robinson, Stephensen and Padgett. 

Noimally, split-thickness skin grafts tend to contract in their new site with 
the foimation of scar tissue beneath the graft. This contraction is progressive 
for many months unless some type of stretch mechanism works to prevent this. 
Here we are dealing with an individual situation where the skin is stretched 
frequently and not permitted to contract in a fixed position. Also, the skin is 
not placed on granulation tissue which later forms contracting scar tissue. It is 
placed directly on the fascia with resulting less scarring beneath. We found 
one case on record where multiple small thick grafts (pinch grafts) yielded a 
functional, freely erectile penis after the process of scar softening had taken 
place. In suturing the skin graft over the penis one must avoid any straight 
full length scars. These will restrict erection and may cause the penis to curl. 
The well established principle of “breaking up” a straight scar over any movable 
surface must be adhered to. This type of scar may be avoided by zig-zagging 
the edges of the grafts where they are sutured together. Thus a longer scar is 
produced which could elongate further with erection. 

The criteria governing indications for reconstruction of a coverage for the 
testicles are: (1) adequate cover to the speimatic cords and testicles wdthout 
undue tension or constriction, (2) proper protection of the scrotal contents 
against trauma, and (3) comfort of the patient in any position or activity. To 
suspect that one could reconstruct a normal thermoregulatorj^ sac is pure folly. 
Certainly flaps rotated from the tliigh or abdominal wall would not offer this. 
The thickness of these flaps, their relative rigidity and the unspecialized nature 
of the skin could not replace the function of the dartos and normal scrotal skin. 
Consequently, one must be content to be governed by the above criteria in con- 
sidering reconstruction of covering. This is best accomplished by imbedding 
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Fiq 1. Case 1. PATiErrr 60 Yeahs Ou> Pictuiies Taken 38 IIoubs Afteb the Injobt 


the testicles and spermatic cords in the most adjacent regions of tlie upper thiglis. 
The optimum position is the medial upper thigh region as far posterior as t le 
length of the spermatic cords permit. In an anterior position the spermatic 




Fig. 2. Case 1. Pictures Taken at OpBH.iTioN 

(a) Upper left. The skin graft has been sutured to the pubic margin of the defect. 

(b) Upper right. Full e.xposure of the perineal aspect of the denudation. 

(c) Middle left. The skin graft has been carried around the entire shaft of the penis 
and base of the spermatic cords. Straight line scar is avoided over the ventral aspect of 
the penis by zig-zagging. 

(d) hliddle right. The testicles have been drawn into the thigh pockets with heavy silk 
traction sutures placed through the lower pole of the tunica vaginalis. 

(e) Lower left. The penis is drawn downward to show the skin graft tacked into place 
around the base of the penis. 

(f) Lower right. Completed operation. The traction sutures have been tied loosely 
around gauze bolsters and Penrose drains inserted into the testicular pockets. Note that 
the left testicle has been drawn down low'er than the right. This was done to avoid direct 
apposition of the testicles with the thighs together. 
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cords may be placed unde, undue tension when the Hughs aie spread apart 
This depends on the length of the cords m the mdu idual If the testicle, are 
imbedded at staggered levels in the medial thighs, they will not oppose each 
other \Mth the thighs togetlier 

In the cases presented here and those presented by others, the patients have 
been perfectly comfortable nith the testicles imbedded in these tj-pes of pockets 
Ufaualiy they have lefused any further proceduie^ to reconstruct a deeper scrotal 




Fig 3 Case I Pictures Taken Tev tVEEKS Post operative 
14 the dorsum ot the penis is quite loose but the base of the ventral aspect 

fifrot/ii.lj . along the suture lines Apparentlj the ueight of the testicles has 

ched the perineal skin enougli to form a shalfovi, scrotal sac 

sac As stated above, it is tvi&hful thinking to suppose that a therraoiegulatory 
can be constructed tthen the scrotal skin has been completely atul&ed 
The U\o c-ises here ^^cle rtpaiied uithm a lelativelj short time followmg the 
injury, without waiting for the formation of granulations, or the use of trouble 
some skin flaps The piocedures used were expedient and produced good func 
lonal results with a minimal tonvalesccnt period We feel that the pnnciplcs 
mentioned abo\e have sound anatomical and phv siological basis with maximal 
beneflts 




ISCHEIMIC CONTRACTURE, LOCAL, IN THE HAND 
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Baltimore 

An interesting entity newly recognized in the hand is fibrous contracture of 
its intrinsic muscles that is quite similar in pathology to Volkmann’s ischemic 
contracture in the forearm. Resulting in typical deformity, it is easily recog- 
nized by a few simple tests. It is disabling but can be improved by surgery. 

INCIDEXCE 

In the great concentration of crippled hands during the last war, several score 
of such cases were encountered by the senior author. Now, two years later, 
the left-over dregs, or tough hand cases in the Army, are being seen and it is 
found that among them this entity is very common. 

ETIOLOGY 

Many give the history of injury to arm or hand followed by application of a 
plaster cast well dovTi over the fingers and often cliunping the thumb into the 
hand. The resulting swelling of the hand in the unyielding cast so e.vpressed the 
blood supply that the intrinsic muscles of the hand imderwent fibrous degener- 
ation and contracture and also, to a lesser extent, the other tissues in the hand. 

Many other cases give the history of injury to the brachial plexus or large arm 
nerves followed by application of a plaster cast including the hand. A good 
proportion of these had injury to the axillary and brachial arteries, and the pulse 
at examination was small or absent. Some had lost both radial and ulnar ar- 
teries from an explosion wound at the WTist. Another was from a severe cut 
through these two arteries high in the forearm. Some were bum cases, the 
muscles having been rendered ischemic from a too constricting pressure dressing. 
Though most limbs had swelled in casts, some of those with injury had not been 
enclosed in casts, the tight swelling and poor nutrition of the hand producing 
the same result. 

The same phenomenon occurred in all due to lessened circulation. There 
resulted fibrous degeneration and contracture, especially of the intrinsic muscles 
of the hand, and tissue changes and poor nutrition throughout the hand. Any 
one or several intrinsic muscles ma3’' show fibrous contracture due to local injuiy 
such as gunshot wound, pressure or bum. Though entirely' different in etiolog}^, 
due to cicatrix and adhesions they give the same test as does the^muscle that has 
been contracted from ischemia. From a burn on the dorsum of the hand it is 
common to find the extensor mechanism adherent and the underlying interossei 
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tjfo ipetacarpals. (Couttcsy of L. D. Howard, Jr., Lt. Col., M.C., vVaKcmaD General 
Hospital.} 



Fio. 2A. ‘Intrinsic plus* position with fibrotic intrinsic muscles bolding the proximal 
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contracted thus tying the function of each. In rheumatic deformities of the 
intrinsic plus position there is contracture of the intrinsic muscles. 

Commonly a similar condition from ischemia may be seen in the foot from a 
tight cast or injury of a main artery in the leg. An example is of a soldier shot 
two years ago at the groin through the femoral arteiy and sciatic nerve. The 
foot showed dorsal pigmentation and an ulcer from poor circulation, and another 
ulcer was present under the fourth metacarpal. The toes showed the same test 



Tig. 3A. Following fracture of both bones of the forearm and swelling limited by cast, 
generalized ischemic contracture developed. 

B and C. Ring finger being tested shows signs of contracture of its intrinsic muscles. 
When proximal joint is held in extension, the distal two joints cannot be fle.xed, but they 
fle.x easily when the pro.ximal joint is fle.xed. 

of muscle imbalance from contracture as explained later for the hand and assumed 
the same position with proximal joint flexed and distal two joints extended. 
Another was in a soldier in which both popliteal nerves and the artery were 
injured. 


SYMPTOMS 

The deformity, or position of muscle imbalance, directs the attention toward 
the diagnosis. In intrinsic paralysis there is claw-hand, flat-hand, and the thumb 
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is at the side. In intrinsic spasm, or contracture, on the other hand, the tliumb 
is straight, is clumped into the hand, and the fingers are straight in their distal 
two joints but flexed in their proximal joints. The palmar arch is exaggerated. 
The first of these positions from imbalance may be called intrinsic minus, and 
the second intrinsic plus. In the entity desenbed the position is tliat of intrin- 
sic plus as the intrinsic muscles are in fibrous contracture. The position assumed 
is somewhat like tliat of a liand about to enter the sleeve of a coat. 

The thumb is held straight but drawn into tlic palm near the second and third 



Fia. 4. (Case N. D.) Following fracture of radius aod ulna and swelling m a cast, botU 
Vollnnann’s ischemic contracture and ischemic contracture, local m the . 

A and B. Fingers are flexed at their bases and the thumb is drawn toward the third 

C an K. Showing test for contracture of intrinsic muscles When the proximal joint is 
extended, the distal two will not flex, but they will when the former is nexea 


metacarpals. The angle between the first two metacarpals is narrowed because 
of the cicatrix between them and the adductors and first iuterosseus muse es 
which have contracted due to scar. From the contracture in the cleft the carpo- 
metacarpal joint may become hyperexterded instead of flexed. 

The fingers are drawn by the cords of the fibrous muscles, lumbricals, an 
interossei into flexion in their proximal jointe and extension in their distal two. 
Exa^eration of the metacarpal arch causes the fingers to converge. 

There are to be seen hollows from atrophy just as in combined median an 
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ulnar palsy as the interossei, thenar, and hypothenar muscles have atrophied 
in fibrous contracture. With this atrophy the appearance is that of palsy of 
the intrinsic muscles though the deformitj’" is opposite. The whole hand is poor 
in nutrition as its blood supply had been squeezed out from swelling in the cast, 
or because of interruption of the blood vessels of the arm nutrition was lowered. 
All tissues were affected though the muscles more so. The fibrous change is 
irreversible. The hand when grasped feels firm and stiff. The pulse is present 



Fig. 5. Illustrating operation of stripping and advancing interosseus muscles to allow 
extension of the proximal finger joints and flexion of the distal two joints. 

A. Two incisions. 

B. Muscles freed from bones and advanced enough to allow full motion. 

C. Curved separator used to detach muscles from metacarpals. 


except in those cases in which there was interruption of the main artery of the 
limb in which case it is weak or absent. 

Some of the thenar or intrinsic muscles may be affected more than others. 
Thus, we may feel in one thenar eminence the adductoi-s reduced to a palpable 
fibrous band and in another the flexors or the abductor or opponens muscles. 
In one case a lumbrical only was involved. 

There is eveiy degree of involvement grading from extreme cases to mild ones 
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which show the condition m only a few digits In sevcie ca^es the mubtles are 
leduced to fibious cords and no longer !m\c active contiaction In mildei ones 
the muscle la fibrous and shortened but still has toiibidciable voluntary action 
Ihis may be determined by feeling the lateral bands as the distal finger joints 



Vj , UibWc General llospit il ) 

ore moved and by obseiA iiig the ability tovioluntarilj extend the distal two finger 
joints without using the long extensor 

lest for contraetme of mtiinsic musclos to fmgcis If we tense tht iritLioi-'Ci 
by lioidmg the pioximal joint m extension, the distal two joinU ( iniiot be pas- 
fei'cly or voluntaiily ilestd But if -we shtUen the mtevos^ei hv Hexing the 
proximal joints, the distal two joints flex rculily The examinei strains the 
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proximal finger joint firmly in hyperextension thus tensing the interossei. Then 
tapping on the finger nail meets with firm resistance, the distal two finger joints 
standing out stiff and straight. 

This is similar to the test for fixation by adhesions of a long extensor tendon 
on the dorsum of the hand, but in the latter case when we hold the proximal 
joint on a strain in flexion, we cannot force the distal joints into flexion. When 
the proximal joint is allowed to extend, the distal two joints flex freely. The 
extensor tendon may be adherent and the interosseus muscles contracted in the 



Fig. 7. Showing not ischemic contracture but merely the result of adhesion of the mteros- 
seus muscle and e.xtensor tendon to metacarpal which has been shattered. 

A. Test shows that the interosseus muscle is adherent. 

B. Test shows the long extensor tendon to be adherent. 

C. After the long e.xtensor has been freed and the interosseus muscle advanced by 
stripping, mobility of the finger is increased. 

same hand thus responding to both tests. Even flexion adhesions in the palm 
may complicate the picture. A similar but reverse test discloses this. 

Contracture of thenar muscles is determined by the inability to draw out the 
thumb into abduction or opposition, atrophy of the thenar eminence, and a 
feeling of firmness ivith palpable fibrous bands in the thenar muscles. There is 
little or no voluntary action of the base of the thumb. 

These hands have little fimction. Neither the fingers nor the thumb may 
open for grasp, skill is lost, and there is, in general, poor nutrition. The hand 
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cannot assume the position of function. The intrinsic plus condition is as crip- 
pling as that of the intrinsic minus. 

TREATMENT 

If it is recognized early that the condition is impending, it may be prophylactic 
to slit open the fascial covering of each intrinsic muscle. Only in a mild case 



Pig. 9. Ischemic contracture of the intrinsic muscle in the hand due tt) impaired circu- 
lation following fractures from shell fragments of shoulder, forearm, and wrist. 

A. Thumb in adduction contracture and fingers in typical position produced by contrac- 
ture of the interosseus muscles. 

B. When the proximal finger joint is extended, the distal two cannot be fle.xed. 

C. When the proximal finger joint is flexed, the distal two joints will flex. 

D. Postoperatively after the thumb cleft was opened by a plastic maneuver, and the 
interosseus muscles were stripped, the fingers could then flex while their proximal joints 
were held extended, and the thumb cleft was wide. 

can position he improved by splinting. It is necessary to either excise or sever 
the fibrous contracted muscles, or if they are still active, to strip them to displace 
their bellies distalward or elongate their tendons. Our aim should be to achieve 
the position of function and give as much motion as possible from this position 
in both extension and flexion. 

Thumb. Here the problem is to open the angle between the first two meta- 
carpals, to maintain it so, either with or without motion, and to furnish sufficient 
skin for a wide cleft. 
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Through a doi-bal incision bi&ccting tho tkft and ubually earned across the 
web to parallel the thenar crease, all fibrous contraituig tissue and inactive parts 
of the thenar muscles are excised If the adductors are attne but too short, 
the tension may be relieved by pushing olT with the handle of a sixdpel their 
origin from the third metacarpal E\en part of the capsule of the carpometa- 
Ciliijal joint of the thumb may need cutting to allow full abduction and opposition 
of the thumb One should guard against wounding the radial artciy deep in the 
cleft. 

The thumb will again draw into the pdm and toward the second and third 
metacarpals unless guarded against by a pulley transfer operation for opposition, 
a temporary transfbi.ion at a wide angle of the metacarpals of the cleft by cross 
pmning them with Kirschner wires, or by holding the thumb in moderate ab- 
duction and opposition permanently by a bone block, m the angle or a cioss bone 
graft 

The defect in skin is then closed by a flap of skin from the abdomen m one 
procedure tubing the b.ise of tlie flap After three weeks it is detached from 
the abdomen. A thick split skin graft may be nsetl instead but it will be less 
satisfactory 

Fingers. In the fingers coirection of dclonmly and imbalance is done either 
saving the lemaming function of the mtero^'seus muscles or di&caiding any hope 
for this Decision depends on whether the intcrosseus muscles are active or arc 
entirely reduced to scar 

If the muscles arc active though sliorteued, a stripping operation is done 
through two longitudinal dor&al incisions, two through eich The muscles are 
freed from the bones and allowed to displace distalwaids The fingers, now 
free from restiaint, are put up m moderate claw poailion for about two weeks 
It IS also possible to lengthen the tendon of the intero&sciis muscle by cutt ng 
through it long and obliquely and nsiuturmg 

Should the contracted muscles be no longer active, a tenotomy may be done 
on the tendon to the lateral band on the side of tlie finger oppoNite the proximal 
finger joint wherever needed This, theoretic illy, would ciuso clvuing but 
practic^ly there is a tendency for the contracture to recur If clawing should 
occur later, the sublimis tendon may be tr.insfcned to the lateral bond or the 
MP joint fused m flexion. 

By the above measures, both the position of function and improved function 
can be obtained. There will, of cour»e, be a residue of fibrosis m the hand which 
will gradually improve with use. 
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cannot assume the position of function. The intrinsic plus condition is as crip- 
pling as that of the intrinsic minus. 

TREATMENT 

If it is recognized early that the condition is impending, it may be prophylactic 
to slit open the fascial covering of each intrinsic muscle. Only in a mild case 



Fig. 9. Ischemic contracture of tlie intrinsic muscle in the hand due tb impaired circu- 
lation following fractures from shell fragments of shoulder, forearm, and wrist. 

A. Thumb in adduction contracture and fingers in typical position produced by contrac- 
ture of the mterosseus muscles 

B. When the proximal finger joint is extended, the distal two cannot be flexed. 

C. When the proximal finger joint is flexed, the distal two joints will flex. 

D. Postoperatively after the thumb cleft was opened by a plastic maneuver, and the 
interosseus muscles were stripped, the fingers could then flex while their proximal joints 
were held extended, and the thumb cleft w’as wide. 

can position be improved by splinting. It is necessary to either excise or sever 
the fibrous contracted muscles, or if they are still active, to strip them to displace 
their bellies distalward or elongate their tendons. Our aim should be to achieve 
the position of function and give as much motion as possible from this position 
in both extension and flexion. 

Thumb. Here the problem is to open the angle between the first two meta- 
carpals, to maintain it so, either with or Avithout motion, and to furnish sufficient 
skin for a Avide cleft. 
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a free graft applied to the dorsum of the hand, with extensions onto the fingers 
as needed, and trimmed to fit accmately the margins of the rotated flap. 

A typical repair is illustrated by the case of a 34 year old soldier who was 
burned in a buzz bomb explosion in London in 1944. An examination of the 



Rq. 4. Pbeoebbative Photograph op Case Described in Text 

patient five months later disclosed thickened plaques of scar tissue on the dorsum 
of both hands, extending onto the fingers and forming tight bands across five of 
the interdigital webs. Stable free grafts covered part of both index fingers and 
the middle finger of the left hand (Fig. 4). 
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The correction was carried out in two stages. In the case of the left hand, 
normal interdigital webs were restored by excising the tenting scar bands and 
rotating flaps from the radial sides of the middle, ring and little fingers into 
dorsal position. The rectangular defects on the phalanges were covered with 
full thickness grafts. 

A slight modification of the procedure was carried out on the right hand. All 
scar tissue on the dorsum of the hand and proximal phalanges of the index, middle 
and ring fingers was excised and pedicle flaps from the sides of the index and 
ring fingers were rotated into dorsal position and sutured to dorsal hand skin, 
thus reconstructing the interdigital webs. The defects on the dorsum and side 
of each involved finger were covered with patterned full thickness grafts taken 
from the abdominal wall (Figs. 5 & 6). 

SUMMARY 

A method of correcting an interdigital bum contracture by the use of a rotated 
pedicle flap from the side of an adjacent digit is presented. 
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REPAIR OP CICATRICIAL AND DUPUYTREN'S CONTRACTURES 
or THE HAND» 

HANS MAY, M D 
Philadelphia, Pa 

The common causes of cicatncial contractures of the hand are shrinkage of 
the skin and fascial structures from prolonged and rigid immobilization of the 
hand m faulty position after injuries, infections and burns The vast majority 
of th »c contractures could be avoided if the hand ^\c^e immobilized m a position 
of function When the \\nst is held in flexion, that means in wist drop, and 
aliened to remain in this position, the extensor tendons are maximally stretched, 
hence, cannot be relaxed further if an attempt is made to clo&e the hand to make 
a fist This prevents the flexor tendons from fully functioning It draws the 
fingers in hyperextension in the metacarpophalangeal jomts, and draws the 
thumb back into the side of the hand In this position the collateral ligaments 
of the metacarpophalangeal joints arc relaxed and shortened Prolonged im- 
mobilization m hypercxtensiou of the fingers causes a rapid shrinkage of the 
collateral hgaments, which prevenU a normal gliding of the phalangeal joint 
surface over the head of the metacarpal bone It also causes a contracture of 
the posterior p irt of the joint capsule It increases the pull of the flexor tendons 
causing a flexion of the mterpiialaugeal joints In this position the noi mal action 
of the lumbricale system is up^et The lumbncaJes flex the first phalanx m the 
metacarpophalangeal joint and extend the last two phalanges When the an- 
tagonists of these two muscles are contiactcd, i e , the finger h> perextended m 
metacarpophalangeal joint, the himbncales are m position of relaxation and con 
tract m this position adding to the hyperextension of the first phalanx and partial 
flexion of the last two phalanges Ihis is the well known picture of the claw 
hand (Fig 2) Such a contracture can readily be prevented by immobilizing 
the hand in position of function, namely, extension or cocked up po'>ition of 
wrist, mid flexion of the metacai pophalangeal and mterphalangeal joints, and 
abduction and opposition of the thumb If contractures have developed, the 
latter should be overcome first b> con crvative methods in the fomi of elastic 
‘splinting with incorporation of elastic traction in association with occupational 
and physical therapy, or by opciative icconstruction flic latter is quite often 
nDce''sarj m cicatncial contractures from bums Ihc'ie burn contractures 
pic&ent some of the most diflicult problems of reconstructive surgeo The diffi- 
culty mounts w ith the depths of the scar w hile in other parts of the body a second 
degree burn as a rule does not caii'-e any functional damage since epithelium 
regenerates from the remaining layer of the cutis at tlie hand, however, par- 
ticularly at the dorsum second degree bums quite fre<iucntly arc followed by 
severe contractures from keloid like scan* The scar contrictuie of the skin, 
however, is the lesser evil Much more di^vstrous ire the contractures of the 

• Presented before tho Philadtlpbia \ca<iem> of Surgerj Jau o 1J4S 
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deeper structures, namely, of fascia, ligaments, and tendons. Many of th 
contractures could have been avoided if the hand were probably immobili 
dunng the healing stage, and skin grafting employed early. This is particuh 
true in third degree burns. 



Fig 1 Case of Immobilization op Hand and Fingbhs after Release 
OP Palmar Cicatricial Contractors 

The contracting scar was excised denuding the palmar and volar surface of the fing 
The contracted tendons w ere stretched without opening the tendon sheath The hand i 
placed on a sterile well-padded wooden splint Forearm and wrists were bandaged to 
splint Wire traction was applied through the bone of each finger The wires were ) 
tened to the ends of the splint keeping the fingers in extension and abduction The thu 
was held against a bandage roll in abduction The raw surface was then covered wit 
thick split skin graft The photograph depicts the hand ten days after the operation, al 
removal of the first dressing and of the sutures Graft took w-ell 


The principle m correcting these contractures consists of excision of the ent 
cicatricial surface tissue followed by repair of the contracted fascial structui 
and closure of the defect with a graft or flap. Nowadays with improved tech 
of skm grafting, grafts can more often be used than has been thought possi 
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heretofore A free graft, however, will not take oa naked tendons., bones, or 
joints Hence, every effort should be made not to expoae the&c structures, which 
IS possible in many cases by procedures as outlined later on 
The operation is carried out under general anesthesia with a pneumatic toumi 
quet applied, whicli is inflated to 250 millimeters Ihis pressure is maintained 
throughout the first part of the operation until the scar is excised The blood 
pressure cuff is then deflated to give the surgeon an opportunity to ligate the 
bleeders iVfter hemostasis is completed the arm is elevated for three minutes 
and the blood pressure cuff pumped again to 250 mm of mercury and remains 
applied until the pressure dressing is applied The entire scar is outlined with 
an incision — tlie depth of tlie incision depends upon the depth of the scar tissue 
In a second degree bum the excision of the cicatricial skin is earned m level of 
the subcutaneous veins Care should be taken not to injure them In third 
degree bums in whicli the superficial fascia is destroyed and replaced by scar 
tissue, excision of the scar tissue is done m level of the deep structures But 
care should be taken not to expose the tendons if the use of a free skin graft is 
considered In the nnjonty of cases, exposure of the tendons can be avoided 
by removing the scar tissue over the tendons m layers, and stretching of the 
tendon is gradually done by cross cuttmg the covering tissue m numerous places 
until full or almost full relaxation of the tendons can be reached The blood 
pressure cuff is now deflated, followed by thorough hemostasis Forearm and 
hand arc now immobilized In contractures of the palm, the hngers arc extended 
and forearm and hand are placed on a sterile w ell padded sphnt In some coses 
the fingers can be kept m extension readily by bandaging them In some cases 
wires, should be passed through the terminal phalanges and the wires f istened to 
the end of the sphnt (Fig 1) In contractuies of the dorsum of tlie hand and 
the fingers, the collateral ligaments of the metacarpophalangeal jomU, if con 
tracted, fix the metacarpophalangeal joints m bypcrcxtcnsion It is most diffi- 
cult to overcome such a contracture just by simple stretching Invanably the 
collateral ligaments must be severed from tbcir insertion at the heads of the 
mctacarpals, great care must be taken not to injure the digital vessels while doing 
this The forearm and hand arc placed on a stenle well fitted wire mcsli or 
aluminum splint The sphnt is bent until the fingers are m 45® flaxion m all 
jomts The w nst is slightly extended The defect is now covered eitlier with a 
full tliickness graft or with a thick split graft If properly removed and applied, 
either one will give equally good results (Fig 2) If, however, tendons are ex- 
posed (Fig 3), or must be replaced (Fig 4), the use of a pedicle flap is the only 
thoicc If a graft is used, the graft is sutured in place with a contmuous suture 
of fine silk A heavily padded pressure dressing is then applied Dressings and 
sutures are removed eiglit days after the operation Tlie sphnt remains m place 
for another six days Warm saline hand baths are administered daily with 
active and passive motion exercises while the hand is m water The splint is 
reapplied after the exercises, and then discanlcd entirely three weeks ifter the 
operation An extensive motion exercise program is then outlined for tlie p.iticnt 
Dupuytreii's Contricture of the Palmar Aponeurosis This condition must bo 
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Fig. 2A. Contracting Keloid Scab of Dobsum op Hand after Second Degree Burn 

Fig 2B Marked Limitation of Flexion 
Hypere\teiision deformity of metacarpophalangeal joints and claw-hand deformity. 

Fig 2C, D Excision op Scab Tissue at Level op Subcutaneous Veins 
Reduction of contracture after gradual stretching Severance of collateral ligaments at 
metacarpophalangeal joints of 5th finger, and application of thick split skin grafts. Si\ 
weeks after operation and extensive physio- and occupational therapy. 
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classed among diseases of unknown origin The disease progresses gradually, in- 
volving not only the palmar part of the aponeurosis but extension to the 4th and 
5th fingere, less often those of the other fingers, vary rarely the thumb In many 
instances the disease is recognized late and operated inadequately It is im- 
possible to restoie motility of the fingers if the latter are arthritic and ankylos^d 



Fio 34 Extensive Wrisgeb Injobt tvitii Exposubb op Tendons vsd 
Joint Cafsudes in METACAnpopiiALANOBAL and 
Intebpiiac^noead joints 
Fio 3B 

' ■ * « I . flap 

, . . iftcr 

. I , . • .> e. ■ ! the 

index hncer, was severed The flsp edges were sutured t 
finger Twelve da>s later all pedicles were severed with 
along the ulnar surface of the fifth finger Two dn>s lat 

Four weeks later the skin bridges between tbe fingers were severed down to the webs of the 
fingers, and each flap was attached to the respective wound edge of the fingers 

Fig 3C, D Functional Result Six Weeks aftbb the Final Operation 

Insuff cient removal of the diseased structures in\ ites recurrence The peculiar 
process 13 not only confined to the palmar fascia, although the latter is tlic pri- 
mary site The nodules and the shrinkage of the skm over the diseased fascia, 
and the not infrequent recurrence of the contracture m the skin even after 
thorough removal of the undcrl>iiig fascia, arc definite proof of the above state- 
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weeks later tho abdoiunuT ilap was mobiliied The peripheral part of the flap becanie 
cjatiolio, hence the flap w.i8 returned to its original site Six weeks later the scar at the 
dorsum of the hand uos excised The abdomiiiai flap w is elevated, the fla]) bed skm 
, * r cist applied One 

tory clamp applied. 


Note the iiiabihly 


weeks in extension 
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ment. These findings invoked Lexer not only to remove the entire fascia; but 
also the involved skin. Macroscopic and microscopic examinations of removed 
specimens revealed clearly that the palmar fascia is intimately connected with 
skin and also with the underlying tendon and tendon sheath by dense fascial ex- 



Fig. 5B. Skin and Subcutaneous Tissue of Thenar and Hypothenar 
Region Are Dissected Away froh the Palmar F.yscia 
The same is done with the healthy skin of the radial and dorsal part of the palm. The 
three skin flaps are reflected exposing the entire palmar fascia and leaving the island-like 
diseased part of the skin in connection with the fascia. The dotted line indicates the distal 
lines of excision. 

tensions. Only after complete removal of fascia and fascial extensions can 
recovei’y be expected with return of good function. The operation is tedious 
and should always be performed with a tourniquet applied. 

Technic: The incision (after Lexer) starts over the origin of the palmar fascia 
(Figs. 5-7), proceeds along the main longitudinal palmar crease, crosses the trans- 
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verse creases at the radial side of the palm and ends over the radial side of the 
base of the index finger. The diseased part of the skin is now circumscribed by 
another incision, while a small transverse incision is added at the ulnar side to 
facilitate exposure. The skin and subcutaneous tissue of the thenar and hy- 
pothenar region are now dissected away from the palmar fascia. The same is 





Fio. 6C. The Smn Flai’S Ahe Rctorneu and the Defects Covered 
WITH A Full Thickness Graft 


done with the hcaltliy skin of the radial and distal part of the palm. Thus, three 
skin-subcutaneous tissue flaps are formed, which if lifted up expose the entire 
palmar fascia and leave the island-like diseased part of the skin in connection 
with the fascia. 

The fascia is now’ severed from its tendon. Under constant vertical traction, 
the entire fascia is excised. The excision must be radical, i e., it must include 
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B 


C 
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Fig. 6A. Duputtsen’s Contractitbe op Left Hand of Five Ybabs’ Dubation 

Fig. 6B. Repaib of the Contbactebe Accobding to the Method op Fig. 5 
Immobilization of the hand for two weeks. Active motility Jn daily hand bath after 
that time. 

Fig. 6C, D. Patient Regained Full Motility op His Fingebs within Five Weeks 

the fascial extension over the thenar region, the extension to the second, third, 
fourth, and fifth fingers; it must include the fascial extension^ which connect 
the fascia with the underlying tendons and tendon sheaths, and also the diseased 
skin island. The dissection is tedious and should be carried out with great care 
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Fia 7A Casi, op Dupuytben’s Contracture op Lett Hand op IS Year’s DunATIO^^ 
The contracture involved mostly the 3rd, 4th and 6th fingers There were, however, 
evidence of palmar nodules and contracting bands over the thenar region and the 2nii 
finger 

VCCI 

1 r e. - 

ft took almost 100% 

Fio 7C, D Patient Regained Full Motility op Her Hand Within 
Eight Weeks After the Operation 

to avoid injury to the digital nerves and vessels The tendon sheatlia should 
not be opened 

The blood pressure cuff is notv deflated Thorough hemostasis is the next 
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step. Forearm, hand and fingers are immobilized on a previously prepared, 
veil-padded splint. The three skin flaps are returned. The defect left from 
excision of the diseased skin is covered with a thick split graft. The usual pres- 
sure dressing is now applied. The after treatment is similar to that described 
above. If the excision should have resulted in wide exposure of the tendons, 
closure of the defect with an abdominal flap becomes advisable, since a free graft 
will not survive on poorly vascidarized structures, such as naked tendons. 


SUMMARY 

The consequences of improper immobilization leading to contractures of the 
hand after injuries, infections or burns are discussed. Then follows a discussion 

of the repair work of these contractures, and also a discussion of reconstructive 

surgery of Dupuytren’s contractures of palmar aponeurosis. 
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AN OPERATION TO AID IN THE FORMATION OF NEW NAIL BEDS’ 


BEVERLY DOUGLAS, M D 

The development of a skin-CQ\cred scar m an injured nail bed may result m 
lack of adherence of the nail or m the impingement of its advancing edge against 
the scar, or both, v\ith resultant pain and tenderness Such a case is reported 
below along with the procedure which resulted in complete lelief of symptoms 
and restoration of the nail and its bed to a normal condition 

CASL RLPOET 

PatientW C ,a24 year old male medical student at Vanderbilt Uni\ersity, sustained a 
contusion of his right thumb in an auto accident on December 9, 1046 A subungual hema 
toma formed and was drained by drilling a hole in the nail six hours after injur> Three 
weeks later the nail was graduall) separating from the bed when the thumb was again 
accidentally struck, tearing the old nail from its bed and leaving the new nail covering 
onlj the proximal third of the nail bed 

During the next month, while the nail advanced an additional one third of the distance 
to the end of its bed, granulation occurred in the nail bed distal to it with subsequent scar 
formation By the end of the month the scar was completely blocking the distal advance 
ment of the nail, and the latter had begun to buckle as its edge turned inward and cut into 
the flesh of the Anger When examined by the surgeon at this time the patient complained 
of progresstvclj more pain at rest and marked tenderness on pressure 

During the next four weeks the condition gradual)> became aggravated, and hyper 
trophy of the tissues of the tip of the finger occurred as shown m Figure 1 



Fia 1 OriBKATioN for the Forvutiox of New Nail Beds 

Before operation fleshy blockage to growth of nail causing pressure on dorsal ridge of 
skin and subcutaneous tissue along shadcil curved line \ x, with resultant pain and ten 
derncss 

First operation iSfarch 16, 1047 Insertion and fixation of artificial celluloid nail under 
a double pedtclcd flap, and over the growing nail Figure 2 shows the technic which was 
followed 

Second Operation April 18, 1947 Excision of pcdicled flap The knife point was in 
serted between the artificial nail and the flap and the lateral attachments or pedicles each 
divided fairly close (o the thumb so as to allow the skin of the pedicles to fall over the two 
wounds of excision Details of this procedure are shown in Figure 3, which also contains a 
cross section diagram showing the relative positions of the pediclcd flap, the artifictal nail 
and the newly advancing nail Both operations were performed under local infiltration 
analgesia 

figure 4 displays a drawing of the thumb after the flap had been excised and shows the 
normal advancement and adherence of the nail to its bed 

* From the Department of burgery Vanderbilt University Read bj title at the Six 
tcenlh Annual Meeting of the American Society of Plastic and Reconstructive Surger>. 
ban Francisco, Calif , October 21, 1947 
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Fig. 2. Operation 


Artificial nail inserted under double jiedicled flap formed by undercutting flesh from tip 
of thumb exactly to distal edge of growing nail. 

Artificial nail fixed by its under surface to outer surface of growing nail with oolloidion. 
Edge of artificial nail allowed to project slightly distal to pedicle flap. 



Fig. 3. (Left.) Cross section of finger through proximal half of flap. (Right.) 
excised at x x. Artificial nail removed. 


Flap 



Fig. 4. Fi.nal Rbsui.t 

Flap previously excised at lateral pedicles and artificial nail removed. Nail has grown 
out with normal adherence to bed. 



Fig. 5, Finae Result 


Photograph 10 months after operation. Arrows point to slight scars at sites of excision 
of pedicles of flaps on treated thumb. 
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In Figure 5 a photograph of the two thumbs is shown This was taken six months after 
operation Arrows indicate the slight scars on the treated thumb at the sites of excision 
of the pedicles of the flap The nail is normal in its rate of growth and its relation to the 
bed 

A few points should be noted in reference to the operation and aftercare In the forma* 
tion of the double pedicled dap the incision through the tip of the thumb, or finger, should 
be arched in order to follow the dorsal curve of the finger so as not to make the center of the 
flap too thick Artificial celluloid nails may be obtained at most ten cent stores m assorted 
sizes and a proper one chosen and trimmed to fit Flexible collodion will serve well to 
glue the upper surface of the growmg nail to the under surface of the artificial nail After 
drying, fixation of the two surfaces will be favored by placing elastic adhesive strips snugly 
over the artificial nail and around the finger as far distal ward as, but not over, the pedicle 
fiap A tongue blade splint on the palmar surface projecting one half inch beyond the 
tip of the thumb will greatly protect the part The artificial nail should be left m place 
until the new nail may be seen to have grown out under the artificial to a point beyond the 
distal edge of tho pedicle flap The time this usually takes is about five weeks The fiap 
IS then excised and tho artificial nail removed 

It seems probable that two definite objectives are accomplished by this simple operative 
procedure The first of these is to make a direct subcutaneous arched tunnel from the tip 
of the thumb inward to the advancing but (up to that time) blocked nail This is accom* 
plished by the incision exactly to tho advancing nail edge The second is to provide an 
arched form or mould similar m shape and size to the advancing nail. This is accom* 
pbshed by the insertion of an artificial nail throu^ the arched tunnel and its fixation to the 
upper surface of the growing one Thus the advancing edge can follow a smooth splinted 
form superficially while adhering deeply to a clean granulating base during its advancement 
The pedicled fiap over the artificial nail helps splint the latter and obliterates dead space, 
thus helping to provide a clean field during healing 

The application of the technic employed in this patient’s case to the problem of split 
nail seems quite obvious 
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FULTON mSDON, M.B; F.R.C.S. (C) 

Toronto, Canada 

Restoration of the eyelids is usually accomplished by full thickness grafts or 
partial thickness skin grafts. A full thickness skin graft is generally used for 
the lower eyelid and a partial thickness for the upper eyelid. It has been my 
practice to use the same for both upper and lower eyelids, namely xctit thickness 
of skin. Usually one eyelid only b reconstructed, but if all four lids require 
skin grafting, the upper lids are done at one operation, and the two lowers subse- 
quently. The method suggested some years ago of attaching the lower eyelid 
to the upper by a small band of tissue has been unsatisfactory in my hands, as 
it affords too small a raw area for grafting, due to insufficient stretcliing of the 
lids. 

The simple procedure advocated provides a greater raw surface to be covered 
by the skin graft, but does not permit repair of both eyelids at one operation. 
The method perhaps is old, and no claim for originality is made, although I have 
not been able to find it in the literature. A raw area is produced in the eyelid, 
larger than necessary, and the graft sewn in position. A shaped piece of lead 
plate of moderately light gauge, beneath which is a piece of lint, is laid above 
the graft, extending beyond it on all margins for 1.5 millimetres. The sutures 
are tied over the lead plate, which is larger than the graft, thereby exerting uni- 
form pressure, and the lead bends to the contour of the eyelid. The lead plate 
is left in position for ten days to two weelcs. 

In reconstructing an enucleated socket, I am firmly of the opinion that the 
remaining mucous membrane should not be removed, but the socket should be 
extended in the upper and lower fornbc and the inner and outer canthi. A skin 
graft thickness is used to cover the raw surfaces produced by the extension. 
Any type of mould may be used but I prefer one of dental compound, frequently 
made in two pieces to afford greater depth, especially in the inner and outer 
canthi. Sufficient time must be allowed for softening and absorption of scar 
tissue within the entire socket. These artificially constructed sockets do not 
permit of much stretching, in contradistinction to the normal socket covered 
with mucous membrane. If at any time sufficient contraction has occurred to 
necessitate stretching, a further skin graft is indicated, before attempting to 
introduce a permanent artificial eye. It is useless to refer the case for an arti- 
ficial eye until the surgeon is satisfied with the socket, although the patient may 
in the meantime wear a glass or plastic mould. I believe a good deal of trouble 
arises when the surgeon, dissatisfied with the socket, too early seeks the assist- 
ance of the artificial eye maker. Restoration of the enucleated socket is satis- 
factory, provided the surgeon is willing to give personal attention to the newly 
grafted socket for one month to six weeks before referring the case for a pros- 
thesis. This delay is of great importance, allovdng the graft to mature and per- 
mitting normal contraction to occur over the mould. 
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This brings us to the question of the prosthesis. Because of the shortage of 
glass at present, the plastic artificial eye is becoming more popular. 1 am of the 
opinion, however, that the plastic material as presently supplied is not hard 
enough, and that glass is still the material of preference for artificial eyes. Un- 
fortunately, it is not obtainable in sufiicient quantity at this time. 

The after-care of the reconstructed socket is the same as the care of any part 
of the body. It should be cleansed with soap and water, dried thoroughly, and 
a thin film of ophthalmic ointment spread over the socket before introducing the 
artificial eye. Hairs, if present, should be removed. 

The method of election for the correction of ptosis, in my opinion, is suspension 
of the upper eyelids to the occipito-frontalis muscle by narrow strips of fascia 
lata. I generally use two strips, introducing the fascia lata in the eyebrow area, 
passing it do^^m near the inner canthus and above the tarsal cartilage to the 
centre of the eyelid, then upward to its original position in the eyebrow. This 
is repeated in the external part of the eyelid and eyebrow, and the ptosis over- 
corrected by making tension on the strips of fascia. I am aware that many other 
methods are advocated, but tliis lias been moderately satisfactory in my hands. 



SEVERE LID DEFORMITIES 


Principles op Repair 
ALSTON CALLAHAN, M.D., P.A.C.S.* 

A free skin graft is usually indicated in a lid deformity caused by a loss of skin. 
When the deformity results from a disarrangement of tissues, pedicle flaps trans- 
posed from one area to another may aid greatly in its correction. A combination 
of these procedures performed in sequence may sometimes be employed to obtain 
a satisfactory result. 

Detachment and displacement of the canthus, caused by severe trauma to 
and division of the palpebral ligament, is among the most deforming of lid in- 
juries. Skin suturing alone will not correct it, and it is of the greatest importance 
to rejoin the severed palpebral bgament. If the division has occurred at the 
end of the tarsus, the tarsus should be rejoined to the ligament. If reunion of 
all lacerated eyelid structures is performed immediately, the incidence and degree 
of cicatricial deformities will be lessened considerably, but many cases are seen 
in which some of the structures have not been rejoined. 

When extensive repair of a lid is required after the eyeball has been removed, 
the graft or flap is kept under more adequate tension if an acrylic conformer is 
kept constantly in the socket. Intermarginal lid adhesions are usually required 
to prevent contraction of eyelid grafts and flaps, and in such cases are constructed 
over the conformer. This ophthalmopedic also maintains ample space for an 
artificial eye when surgery is concluded. 

The management of the following complicated case demonstrates the above 
mentioned principles of lid repair. 

A man, aged 30, was injured in March, 1945 by an enemy mine explosion 
which resulted in a traumatic amputation of the right foot. He sustained pene- 
trating wounds of the left eye, left orbit, left eyelid and forehead, and a pene- 
trating vertical laceration of the right upper lid. Emergency surgery performed 
at the 96th Evacuation Hospital included evisceration of the left eye and de- 
bridement of the facial wounds. 

Our first examination in Jime, 1945 disclosed the loss of the left eye, destruc- 
tion of the lateral portion of the left upper lid, and severance of the lateral palpe- 
bral ligament (fig. 1). A stellate scar involved and distorted the external 
canthus. It extended temporally beyond the orbital rim (fig. 2). The distorted 
socket was not markedly contracted. 

A long irregular scar of the glabella extended through the medial portion of 
the right upper lid, fixing it to the supraorbital rim. On downward rotation of 
the eye, the upper left lid remained elevated. The tarsus of the upper lid was 
severed from the medial palpebral ligament, and the lid margin was notched. 

The cornea of the right eye showed a faint central nebula. The vitreous was 

* From the Department of Ophthalmology and the Thigpen-Cater Eye Hospital, Bir- 
mingham, Alabama. 
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Fiq 1. liOsa OF THE Left Ete and tub Lateral Portion of the Left Ufpeb 
Lid from the Explosion of a Land Mine 


The upper branch of the right media) cantbal ligament has been severed, and the ir- 
regular penetrating scar of the right upper )id fixes the lid and bolds it upivard when the eye 
looks doTrn 



FlO 2 pREOPERATlVE ApPEABANCE OP DEFORMED LeFT LiD 


The thick stellate scar has fixed the tissues of the lateral canthus to the deep temporal 
fascia over the supra orbital rim 
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hazy. A diffuse traumatic chorioretinitis in the healing stage was present in the 
superior nasal quadrant. A heavy migration of pigment had occurred. The 
central vision was i educed to 20/70. Radiograms showed no evidence of fracture 
of the right orbit. 

In July, 1945 reparative surgery was initiated. Local anesthesia was secured 
by the injection of procaine hydrochloride (2%) with epinephrine hydrochloride 
(1:100,000), and was supplemented by the intravenous injection of morphine 
sulphate (gr. |). The large stellate scar extending from the skin to the deep 
temporal fascia overlying the periosteum was excised. The tissues were thus 



Fig. 3 The Stellate Scar wd Subcutaneous Cicatricial Tissues have been 
Removed and all Abnormal Tension Released 


An area of retroauricular akin is being grafted into the defect A subtotal mtermarginal 
lid adhesion has been made to prevent contraction of the graft in the lid 

relaxed from the tension of the mcarceratmg cicatrix. An acrylic conformer was 
fitted into the socket and a subtotal mtermarginal lid adhesion was made to 
prevent contraction of the graft. Wheeler sutures on rubber pegs were used for 
coaptation. 

In several of the extended points of the scar the tissues were directly reunited, 
and the oval defect which remained measured 4 cm. x 2 cm. A pattern of trans- 
parent celluloid was made of the defect, and traced with methylene blue on the 
left retroauricular area. This area of full-thickness skin was removed and fitted 
into the defect (fig. 3). The giaft was sutured in place with interrupted sutures 
(braided silk 6-0), and a dry, firm pressure bandage was applied. 





Fla. 5 v\n I.scJsiON' Antuuiou to tub Latbuai. Oobitai. Him is Continubd to Outline 
A Pedicle Flap in tiIE Upper PaurioN op the Cheex 
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Lateral canthus is now in correct position and palpebral fissure is horizontal. 


460 






Fia 9 The Subtotal Lid Acuisiov Divided 
A plastic e>e has beea iDsertcd into tbs left socket Tbo appearaoce of the right medial 




Fiq. 10. On Downward Gaze, the Right Upper Lid is no Longer 
Fixed by the Cicatrix 



Fig. 11. Postoperative Appearance 

Showing free skin graft, pedicle flap and correctly positioned external canthus. 
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The graft grew well and observation six weeks later showed the beginning of 
improvement (fig 4) The second stage operation was then performed A 
transverse incision was made in the lateral portion of the left upper hd o\er the 
supra orbital rim, continued laterally along the orbital nm and extended to form 
a pedicle flap on the cheek (fig 5) The lateral orbital nm was exposed With 
a dental drill a small perforation was made through the margin of the nm about 
1 cm inferior to the orbital tubercle Through this a strip of stainless steel wire 
(0 010) was inserted By means of a curved small cutting needle one end of this 
wire was brought through the small section of the lateral palpebral ligament 
which had remained attached to the lateral extremities of the upper and lower 
tarsi Ihe ends of the wire were twisted together, thus pulling the lateral can- 
tliub down mto its proper position (fig 0) After the last twist, the ends of the 
wire were directed postenorij toward the orbit The skin and bubcutaneous 
tissues were closed anterior to the wire, thus burying it It was allowed to 
remain permanentlj’^ 

The pedicle flap m the cheek was then tian'^posed mto position, fornvng the 
lateral portion of the upper hd The skin and subcutaneous tiSbUCb of the flap 
and the recipient area were joined with interrupted sutures (braided silk 4 0) 
The postoperatne condition as seen a few months later was satisfactory (fig 7) 

U the third surgical procedure, six w eeks 1 iter, the right upper hd w as repaired 
The extensive cicatrix rcbultmg from the penetrating laceration of the medial 
portion of the right upper hd was lemoved This exposed the separation of the 
upper tarsus from the medial palpebral ligament They were reunited with 
stainless steel wire (fig 8) Tlie skm and subcutaneous tissues were then joined 
with interrupted sutures (braided silk 4-0) Notching was prevented by ap 
proximating the tissues at the hd margin by the halving method of Wheeler 
Two months later the subtotal intermarginal adhesion of the left lid was divided, 
thus opening the left palpebral fissure 

The patient was seen regularly at intervals, the last time being March 1948, 
three yearn after the injury The appearance was satisfactory (fig 9) When 
the eje was lowered the right upper hd no longer remained fixed to the supra- 
orbit il nm (fig 10) V detailed study of the left lids show s proper reconstruction 

(fig 11) 


su&uiAn\ 

A case is presented which demonstrates the management of multiple hd de- 
formities with a free skin graft, a pedicle flap, intermarginal hd adhesions and 
wiring of the canthi 



ANI^YLOSIS OF THE TEMPORO-IVIANDIBULAR JOINT 


CLAIRE L. STRAITH, M.D.* and JOHN R. LEWIS, Jr., M.D. 

INTRODUCTION 

No patient presenting himself to the maxiUo-facial surgeon is more genuinely 
m need of aid or more appreciative after surgical interference than is the patient 
with ankylosis of the jaw. Esmarche, as early as 1851, recognized the need for 
surgical treatment and suggested what is essentially the modern concept of treat- 
ment. Many others through the years have added their contributions, but to 
Murphy and Blair is due the credit for popularizing the surgical treatment and 
for a more refined operative technique. 

It is the purpose of this paper to present a resume of the clinical picture and 
surgical care of this disabling condition, and to stress the importance of sec- 
ondary cosmetic procedures. 


ETIOLOGY 

In our experience the most common causes are trauma to the chin transmitted 
to the temporo-mandibular joints and infection in and around the joints (see 
Table 1). Some or all of our “Congential” cases may well have received trauma 
during delivery which resulted in subsequent jaw ankylosis. Blair, Risdon, and 
Padgett state that it is nearly always caused by a pyogenic infection in the vi- 
cinity of the joint. However, Thoma, Orlow, and Shands list the most frequent 
cause as the late result of a local traumatic lesion. 

Among the causes may be mentioned the following: (1) abnormal intra-uter- 
ine development; (2) birth injury (by forceps in particular); (3) Trauma to the 
chin forcing the condyle against the glenoid fossa; (4) Malunion of condylar 
fractures; (5) injuries associated with fractures of the malar-zygomatic com- 
pound; (6) loss of tissue with scarring (war injuries in particular); (7) congenital 
lues; (8) primary inflammation of the joint (rheumatoid arthritis, septic ar- 
thritis, Marie-Strumpell’s disease); (9) inflammation of the joint secondary to a 
local inflammatory process (otitis media, mastoiditis, osteomyehtis of the tem- 
poral bone or of the condyle of the mandible); (10) inflammation of the joint 
secondary to a blood stream infection (Septicemia, scarlet fever, tertiary lues) ; 
(11) metastatic malignancies, and (12) inflammation secondary to radiation 
therapy. 

It occurs about equally in the two sexes, being slightly more common in males. 
However, in our cases the females predominate (62%). According to Orlow, 
80% occur between 1 and 10 years of age, 15% between 11 and 20 years, and 
5% between 20 and 30 years. In our series the onset occurred in all cases before 
the age of nine and the average age of onset was 2 years and 8 months. 

* From the Straith Clinic for Oral and Plastic Surgery, David Whitney Bldg., Detroit 
26, Mich. 
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PATHOLOGY 


The pathological picture varies with the etiology, but may be grossly classified 
as to (1) the intra-articular type, (2) the extra-articular type, and (3) the com- 
bined extra-and intra-articular. 


Fig. 1A. PnEOPERATivB Appearance of Case 1 


Though there has been partial unilateral ankylosis since birth, the mandible is not mark- 
edly asymmetrical. Note the marked underdevelopment of the jaw with a receding chin, 
however. 


Fig. IB. Post-operauve 


The small pre-auricular scar is hidden by the hair. The chin has been corrected by a 
solid cartilage implant. The mouth opens freely. 


In the intra-articular type there is progressive joint destruction with destruc- 
tion of the meniscus, flattening of the mandibular fossa, thickening of the condyle, 
fibrous tissue fixation, shrinkage of the joint capsule with partial or complete 
obliteration of the joint, and possibly calcification and ossification of the scar 
tissue, making the mandible continuous with the temporal bone. 

In the e.xtra articular type the joint becomes splinted by a cicatricial or bony 
mass, M'hich may progress to involve the joint structures as described above. In 
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cases of extensive fibrosis due to niassive tissue injury or massive infection there 
is involvement of the coronoid process. In osteomyelitis of the temporal bone, 
for instance, the sigmoid notch may be obliterated and the condyloid and coro- 
noid processes be fused together and to the base of the skull as one bony mass. 



Pig. 2A. Pkeoferativc Appcailus’ce or Case 2 
Bilateral bouy ankylosis fi\ca mouth shut. Up^cr teeth and lover incisors have been 
extracted to facilitate eating and upper denture is in placo. 

FlO. 2B. POST-OPBU-VTIVE 

' ' fpper and lover dentures are in place 

■■ ... . .; the scar beneath the side of the chin 


At operation this picture was found in Case 2 who had a fall on her chin as a child 
(Table 1 and figs. 2 and 3). It is interesting tlxat the uninvolvcd joint remains 
essentially normal and the muscle function on the involved as well as the nonnal 
side may remain good or returned promptly even after ankylo*ii& for many years. 

SYMPTOMS 

The symptoms depend on the duration of the condition, the degi-ee of involve- 
ment and whether it is unilateral or bilateral. The typical case has inability 



Fig, 3. Interval X-rats op Case 2 

They reveal the thickeaed ramus aad obliteration of the joint on the right side and the 
osteotomy defect on the left side. 



Fig. 4. Preopbbativb and Post-operative Appearance op the Youngest 
Patient of our Series (Case 7) 

Note the sbght asymmetry of the chin. This as3mmetry will be minimized by early 
surgery. The jaw deviates slightly to the operated side upon opening. 


the condition, and is more marked in bilateral cases. In fibrous ankylosis there 
is usually a small degree of motion in the affected joint, allowing about one half 
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to two cm. of opening (figs. 1 tind 4). In bony ankylo&ib there may be as much 
as oiie-half cm. motion allowed by the elasticity of the bone and by motion m 
the cranial sutuies (figs 2, 5, 7 , 9) 

Kazanjian called attention to a valuable diffeiential sign Upon attempting 
to thrust the chin forwaid there is no motion in mtra-articular ankylosis while 



Fio 5A PREoi’i-RATivc Apfearancb OP Case 4 
Complete left ankylosis of twelve years duration. Note tlie asymmetry of tlie chm 
Fio 5B Post operative 

The asymmetry lias been well compensated by a aohd cartilage implant to the thin. 

motion la present when the involvement la extra-articular. Thus in bilateral 
intra-articular ankylosis there is no fonvard thrust possible imd no motion on 
either side. 

There is deformity of the mandible in direct proportion to tho youth at which 
it began. If ankylosis is pr«»eut for any length of time before fifteen years, 
defonnity can be expected. 

In the C.ISC of unilateral ankylosis developed at an early age tlierc is roundmg 
of the check and a backward and lateral displacement of the dim on the alTcctcd 
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side (figs. 5, 6, 7). On attempted opening of the mouth the chin deviates to the 
ankylosed side and motion can be seen and felt in the unaffected joint. 

In the case of bilateral ankylosis before bony development is complete, there 
is underdevelopment of the lower one-third of the face with a receding chin and 
micrognathia. Atrophy of the muscles of mastication and the unopposed action 
of the depressors of the jaw cause lengthening of the angle of the jaw and con- 
vexity of the bone downward. There is abnormal protrusion of the upper front 



Fig 6A Preopcrative Appcar^vnce op Case 5 
The chin is underdeveloped and asymmetrical 
Flo 6B Post-operative 

A solid cartilage implant to the chin effects a more symmetrical chin and a nicer profile. 
Note the submental incision not yet healed A rhinoplasty would seem to be in order now. 

teeth because of the pressure of the tongue in the small crowded mouth, con- 
tributing further to the bird face appearance. The teeth are crooked and carious 
because of poor occlusion and poor oral hygiene, (figs. 2 and 8) 

The patients aie usually underweight and underdeveloped, and this is assumed 
to be on a nutritional basis because of the difficulty of eating solid foods. Weight 
gain usually begins shortly after surgery. 

DIAGNOSIS 

Diagnosis is aided by the history of trauma or infection followed by progres- 
sive inability to open the mouth. The onset usually antedates the professional 
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' Fia, 7A. PitcopEiuTivi: AprcAiiAN’cu of Case 6 
Such marked underdevelopment and asymmetry of the mandlblo ia unusual. 

FlO. 7B. PoST-OPERATlVi: 

I ' . ■ • . . . • • . > tho chin. The full face 

) . . .,1 • . : . . The face would not non" 

• . . . .'i .5 .... I . . -k over from hero. 



' ' ' i' 


‘ . ^ '*.^C 


1 ’ V.. 'i 
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Fio. 8. Post-operative Appearance op Case 3 
Before and after the implantation of cartilage to the chin. Note tho tight pinched 
appearance of the chin before the. cartilage addition. 

consultatiou by several years. Patients try to care for their teeth even to tho 
point of having them axtraclctl before presenting tlicmselves for correction of tho 
primary trouble. 
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The symptoms are as described, difficulty in eating, talking (in complete 
ankylosis), and cleansing the teeth. Examination reveals the limitation of 
motion, the deformity of the lower jaw and protruding upper front .teeth (when 
the onset was in childhood). 

X-rays are very valuable in determining the presence and degree of bony de- 
formity (fig. 3). It is especially important to know if the coronoid process is 
involved. Posterior and anterior stereoscopic x-rays should be taken. They 
give a good idea of the enlargement of the condyle and of the amount of hyper- 
osotosis and exostosis present. Lateral views in the closed and forced open 
position are valuable. In some cases it may also be necessary to get stereoscopic 
semi-lateral views for good visualation of the joints. 

Differential diagnosis includes hysteria, acute infections such as tetanus, reflex 
spasm from diseases of the mouth, acute parotitis, acute inflammation of the 
joint, meniscitis, and locking of the coronoid process by a depressed fracture of 
the zygoma. 


TREATMENT 

Unfortunately there is usually a long interval between the onset of the con- 
dition and the visit to the surgeon. In our series this interval averaged seven 
years and one month (Table). This interval allows in the young the develop- 
ment of the facial deformities so frequently seen. 

Conservative treatment has no place in the treatment of ankylosis of the jaw 
whether unilateral or bilateral, fibrous or bony. Its use only prolongs the period 
of disability and allows an increase in the growth deformity. In several of our 
cases, forced dilation of the jaws had previously been tried one or more times 
with prompt recurrence of the symptoms. For the sake of completeness we 
might add at this point that in Case 3, who was treated surgically there was re- 
currence of the ankylosis on one side after 2 \ years and a second operation was 
necessary on that side. Also Case 14 had a partial re-ankylosis, but refused 
further surgery. The results are considered good otherwise. 

The surgical treatment was first used by Esmarche who in 1851 suggested 
taking a wedge of bone out of the condyle. Humphrey, in 1856, removed the 
whole condyle. Vemeuil in 1800 performed the fimt arthroplasty in treating a 
case of temporo-mandibular ankylosis. Rizzoli suggested simply cutting the 
ramus. However, Blair and Murphy popularized the surgical treatment and 
perfected the operative technique. 

The anesthetic may be either local or general. Intra-tracheal anesthesia, is 
often impractical because the mouth cannot be opened widely enough. However 
in many of our cases the anesthetist has been successful in inserting the intra- 
tracheal tube through the nose into the trachea. When this can be done, it is 
very satisfactory. 

Other types of genei-al anesthesia are safe if there is room enough between 
the teeth to aspirate the throat. Local anesthesia may be used in the adult, and 
either direct infiltration or block of the Gasserian ganglion proves satisfactory. 

The operative procedures may be classified as follows: (1) Arthrolysis, which 
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IS difficult and unsatisfactory, (2) Arthroplasty, which is usually followed by a 
recurrence of the ankylosis, (3) Osteoarthrotomy, which is generally \ery satiSv 
factory, and (4) Osteotomy, which has proved satisfactory also Osteotomy 
may be performed at a high level, or at a lower level according to Risdon’s techs 
nique 

The operative technique is fairly well standardiiwd, in its essential parts, but 
theie are many mmor variations, a few of which will be mentioned The thief 
precautions to be observed are to avoid the temporal artery and the upper 
branches of the facial nerve while exposing the joint and to avoid the mandibular 
nerve and the internal maxillary artery while performing the osteotomy 

Numerous skm incisions iiave been suggested and Brown suggests an mtra 
oral approach However, we prefer tlie external approach and make a ‘ hockey 
stick” incision in front of the ear from a point immediately m front of the infenor 
attachment of the lobe to a point immediately in front of the tragus and overs 
lying the zjgoraa Then the incision curves forward slightly upward for about 
one inch The resulting skin flap is dissected downward and anteriorly takmg 
With it only the superficial fascia Then the deeper layer of fasci v is mciscd ii\ 
line with the incision down to the temporal artery Each area may be pinched 
with a hemostat before incising to rule out the prcicnce of branches of the nerve 
The postenor part of the attachment of the masseter muscle is then freed from 
the zygoma and pulled downward and forward to expose the joint and the cons 
dyle Then one-half to three fourths of an inch width of bone is resected Ihe 
superior separation of the bone is made close to the joint and the inferior one 
one half inch or more below Ihc bony continuity may be interrupted by a 
chisel, Gigli saw, burr, orupcuttingKemson punch forceps However, thobon> 
edges should be smoothed with Rongeurs if rough or uneven 

The condyle may be removed m some t ises by inserting a chisel into the rem 
nant of the joint space and fcvenag it out, at the same time cwttmg any scnjag 
fibrous bands However, m complete bony ank>loiis there is no true joint space 
remaining 

Should the coronoid process be mvolved it may be necessary to extend the 
incision to resect it — unless it is resected blindly However, it may be resected 
at a later date through an mtra oral approach 

Due to the fact that the operator is v> orking m a w ound one and one half inches 
deep where normal anatomy lias been distorted by scarring and by new bone 
formation, the anesthetist should insert dilators between the teeth and attempt 
to move the jaws while the operator Keeps a finger in the wound to feel the mo- 
tion In this way any remaining bone blot K or dense adhesions can be palpated 
and interrupted If adequate tissue Iu» been removed there is usually no need 
for forced dilation of the jaws, and, if the jaws do not open, an overlooked an- 
Icylosia of the other jaw should lie suspcctul A cert un amount of rigidity 
should bt expected however in long stinding cases because of shortenmg of the 
massettr and temporal muscles 

There is a '>pate left at the point of rLscctioa of the bone (Figurt, 3) and there 
has been quite a bit of discussion as to the need for interposing tissue or foreign 
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materials between the bone ends to prevent their reuniting -and to insure the 
formation of a false joint. Blair recommended sewing a flap of superficial fascia 
deep into the wound and others have recommended using temporal fascia- or 
masseter muscle. Some of the foreign materials which have been used for the 
purpose are gutta, percha, wax, and celluloid. Kazanjian reported the use of 
fascia lata, and Figi inserted a cartilage block with good results. We use pre 
served fascia lata and are satisfied with our results. However, it may be argued 
that the ultimate result of foreign materials is to yield fibrous tissue and that we 
might as well let the space fill with a blood clot with the same results. 

The substance which may prove to be best of all for the purpose is hemostatic 
oxidized cellulose (“oxycel”) for it may be packed into the wound to accom- 
plish hemostasis with the assurance that it will be absorbed. At the same time 
the acidity of oxycel is considered to cause a delay in callous formation in experi- 
mental fractures and bone defects, which should make it an ideal agent. Though 
we have closed the wound around a soft rubber drain, oxycel should make a 
drain unnecessary. 

It might be mentioned that the horizontal incision of Baer, the vertical in- 
cision of Kazanjian, Risdon, and Kleinberg, the T-shaped incision of Wakeley, 
and the question-mark incision of Blair, have their adherents. Also Risdon 
states he prefem a lower resection of the mandible because of the decreased danger 
and the simplicity of the procedure. He makes an incision low over the angle 
of the mandible, frees the posterior part of the inferior attachment of the masseter 
and retracts it fonvard and upward almost to the bony deformity, resects one- 
half inch of the ascending ramus under direct vision, and sews the internal ptery- 
goid muscle through the opening to the masseter. We have used the method 
(Table 1; Cases 4, 5, 8, 10, 11, 13), but prefer the one described above chiefly 
because of a better cosmetic result, and because we believe that a higher resection 
(neck of the condyle) places the false joint in a more natural location. 

Though we have operated on both sides at one sitting in bilateral cases, we 
believe that as a general rule it is best to do one side at a time because it is less 
shocking to the patient. 

It is interesting to note that in war injuries resulting in anlcylosis of the coro- 
noid process, Bro^vn advocates treatment which varies with the extent of the 
injury. Early treatment which is so infrequent in civilian cases, is the keynote. 
Active motion and exercise are used in early mild cases, forced dilation and 
blocking the mouth open in more advanced cases, section of fibrous tissue and 
blocking the mouth open in further advanced cases, and in the most advanced 
cases, resection of the jaw below the ankylosis or resection of only the coronoid 
process if it is involved alone. He advises the intraoral approach to avoid the 
facial nerve, parotid gland, and to avoid external scars. 

AFTER CARE 

The after care of the patient may be divided into (1) the care of the false joint, 
(2) the care of the teeth, and (3) correction of secondary facial deformities. 

Following surgeiy on the second side in cases of bilateral anlcylosis the jaw 
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may drop open and there may be an open bite malocclusion. However, this 
may be expected to correct itself gradually by the normal mubcle pull. 

For the first three or four days following burgerj' the soreness of the jaw pre- 
vents much motion. However, we encourage active jaw motion us soon as 
possible (fig. 9). 

On the second or third post-operative day the liquid diet is discontinue<l, a 
full diet started, and chewing gum encouraged between'meals. After about two 
weeks massage of the masscter muscle is started, and also massage to any areas 
of the face affected by a transient facial paralysis, which, when it occurs, lasts 
three or four weelcs. 

After a period of four to she weeks, the patient is referred for dental care. Un- 
fortunately it is often too late to save the patient's teeth and partial or complete 
dentures are necessary, 



Flo. 9. Pbeopciutive, 3 Dats Poar-orEnATivB, and 3 Months Post-opbritive 
A rrcARANCE OP Case 0 
Early moiioa is encouraged after surgery 


A very important point has been overlooked in most if not all of the papers 
on this condition. The surgical treatment has too often been considered finished 
when an adequately functioning jaw is obtained. Ivazanjian and others have 
stressed the need for elongating the short side of the mandible when occlusion 
is poor. However, what of those who have satisfactory, if not excellent, oc- 
clusion? Only one of our patients w'as advised to have a further procedure 
because of occlusive difficulty. However, seven w’ere operated upon to improve 
the appearance, either to correct a receding chin or facial asymmetry (figs. 1, 2, 
5, 6, 7, 8 -A, B, G). 

After the dental work has been completed wo reappraise the patient. Most 
cosmetic procedures are indicated because of underdevelopment of the chin. 
Tliis is particularly true in cases of bilateral ankylosis with the onset at an early 
age. However, it is unwise to coriect the receding chin before the teeth have 
been repaired and replaced, for tho dentures should be m place during the oper- 
ation so that the operator may judge the correct amount of build-iip. By using 
a local anesthesia and a short incision beneath one side of the chin, cartilage, 
either in the form of flakes, or a solid implant, is inserted in front of the symph>’sis 
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of the mandible. It is unnecessary to fix the solid implant to the mandible if 
it is properly shaped and a pocket of the correct size is formed to receive it. If 
flaked or diced cartilage is used, we insert it into the prepared pocket by means 
of a DeKIeine “Chondrojet”. Equally satisfactory, but more difficult techni- 
cally is the use of a bone graft from the ilium as in Case 6. 

In symmetrical retrusion of the mandible a cartilage implant to the chin 
suffices. In asymmetry of the mandible the chin is built up more on the short 
side (figures 5, 6, 7). A combination of a solid implant over the chin promi- 
nence and diced cartilage on each side of it gives a more gentle curve to the chin. 

In the very young patient the Orthodontist may improve the occlusion and 
the symmetry. In the adult, in cases of marked asymmetry with marked maloc- 
clusion, surgical elongation of the short side of the mandible may be necessary. 
However, following creation of the false mandibular joint there is some improve- 
ment in occlusion and symmetry because of the flexibility and adaptability 
allowed by the “joint” space. Furthermore, most adults (judging from our 
patients) need dentures anyway. Only one of our patients was advised to have 
further surgery other than the “grafting” of cartilage to the chin. As stated in 
our series, the chin was built up in seven cases and it was advised for two patients 
who refused it. 

By building up the chin, the patient’s appearance and psychological outlook 
are both improved. The psychological importance of this procedure cannot be 
over emphasized. 


SUMMARY AND CONCLUSION 

We have presented a resume of the etiology, pathology, symptoms, diagnosis, 
treatment and after-care of tempero-mandibular ankylosis along with a summary 
of sixteen cases treated at The Straith Clinic. 

It is a surgical disease, and conservative treatment is useless in our opinion. 
In the young, early surgery minimizes developmental deformities of the jaw. 
In patients of any age early surgery prevents atrophy of the jaw muscles and 
allows proper oral hygiene. After correction of the ankylosis and after necessary 
dental care it is important to complete the patient’s rehabilitation by correcting 
the deformity of the chin. This can be done simply and is a very important part 
of the psycho-surgical management of the condition. 
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PHARYNGEAL BURSA ASSOCIATED WITH CLEFT PALATE: 
REPORT OF 2 CASES 


MORRIS ADAIR, M.D.* 

The pharyngeal bursa may be defined as a mid-line diverticulum from the 
posterior wall of the nasopharynx extending from the lower border of the pha- 
ryngeal tonsil to the periosteum of the occipital bone. It is not a true bursa, 
meaning a closed sac of mesodermal origin, but it is called a bui'sa only out of 
deference to usage. 

It was first described by Mayer in 1840 (1). However, it was not until 1885 
that Thornwaldt (1) established that infection of this structure produced a defi- 
nite clinical syndrome. 

Two cases of pharyngeal bursa occurring with cleft palate are reported. There 
is only one other similar case (2) in the literature. 

The first patient, C. E. K., was a boy of 18 months of age on his second admission to 
Vanderbilt University Hospital on March 22, 1946. His first admission at the age of six 
weeks had been for repair of an incomplete harelip on the right. The Mirault-Blair tech- 
nique was used. The second admission was for repair of a post-alveolar cleft which began 
at a point one inch behind the alveolar ridge and extended through the uvula. In this 
operation the Dieffenbach-Warren-Langenbeck technique was used. During the procedure 
there was noted a mid-line cone-shaped depression in the posterior nasopharyngeal wall. 
The depression was probed for a distance of about two centimeters. There was no special 
evidence of inflammation present. This was undoubtedly a pharyngeal bursa. 

The second patient, W. S. H., was an adult, seen in consultation August 23, 1946. His 
chief complaint was that food entered his nose through a cleft palate and that his nose and 
throat were sore and dry much of the time. Examination revealed a cleft involving the 
soft palate and about the posterior one-fourth of the hard palate. He had a red granular- 
appearing nasopharynx surrounding a pharyngeal bursa about 2.5 centimeters deep. He 
was advised to have the cleft palate repaired. 

Comment: Many bursae are asymptomatic and are thus never diagnosed. 
Hollender (3) reported that out of 140 consecutive autopsies, examination of the 
nasopharynx revealed 10 bursae, none of which had been diagnosed before death. 
Snook (4) reported, the incidence of these bursae in 201 human embryos above 
15 centimeters in length to be 40%. 

There has been much discussion about the etiology of the pharyngeal bursa. 
Von Lushka (1) believed it to be the remnant of Rathke’s oral-hypophyseal 
pouch. Yanlvauer (5) thought that the bursa was not a special structure but 
was merely a deep medial recess of the pharyngeal tonsil. The role of adenoid- 
ectomy has been debated (5, 6). According to most observers (1, 2, 4, 7) the 
bursa is an embryonic structure formed by endoderm remaining in close contact 
with the mass of notochordal tissue which later forms the basiocciput. The site 
of the bursa is posterior to Rathke’s pouch. 

* From the Dept, of Otolaryngology of Vanderbilt University School of Medicine. 

Read before The American Association of Plastic Surgeons, May 6, 1947. 
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Dorrance (2) pointed out that the bursa always occurs above the level of the 
superior pharyngeal constrictor muscle. 

Clinical symptoms of infection of tlie bursa composing Thomwaldt’s syndrome 
include a characteristic mid-line occipital headache, post-nasal discharge which 
may be purulent or mucoid, and low grade fever. Halitosis and bad taste in the 
mouth may be present. Artluitic pains (8) may confuse the diagnosis. The 
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most characteristic symptom is periodic dropping down from the nose into the 
tlnoat of hard cone-shaped crusts which are casts of the bursa. 

The treatment at best is unsatisfactory. Cautery has been tried. Surgery 
in the form of heavy curettment with adenoid curettes is the most widely used 
form of therapy, but a scar is the only result. 

CONCLUSION 

Two cases of pharyngeal burs.a occurring in patients with cleft palates have 
been presented. This finding tends lo confirm the embryonic nature of the 
structure. 
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EPIDERMOLYSIS BULLOSA HEREDITARIA 
Report op a Case with Unusual Assocuted Deformities 
EDWARD A KITLOWSKI, iM D . and ERNEST E BANFIELD, U D 
Balltmore, Maryland 

Epidermolysis bullosa hereditaria is a comparatively rare affection of thesKin 
characterized by production of bullous lesions subsequent to slight trauma It 
IS probably the least common of the congenital skin lesions Piior toWoild 
War II the number of cases reported in the literature ivere few m number 
Von Hebra is given credit for first describing the disease in 1870 (1) It was 
again described by Tillsbury Fok in 1879 and was finally termed “acantholysis 
bullosa” by Goldschneider m 1882 (2) Since the turn of the century numerous 
other cases have been reported This has been particularly true m the last few 
years With the advent of World War II and the subsequent massing of great 
numbertjof people together many more cases have been lecogmzed and reported 
m the literature In 2,281 skm lesions seen m his clinic, Greenburg leported 
five cases of epidermolysis bullosa or an incidence of 0 2% of all skm conditions 
seen (3) 

Ihe etiology of this condition is somewhat controverbiil It is generally 
agreed that basically the disease is hereditary m its origin Tins contention 
is supported by tlie numerous cases in which a familial history is present (3- 
10-12-13-4) Numerous hypotheses have been advanced as to the cause of 
the bulla formation There is an icanlholysis at the junct on of the epidermis 
and papillary dermis The theory was advanced m 1895 by Elliott that the 
bullae were formed by a sudden excessive exudation of serous fluid m an m 
dividual with an irritability of the cutaneous vascular system (4) In 1904 
Wende came forth with the idea that there was an improper development of the 
rete cells as well as a lack of proper trophic innervation in the skin (5) It 
has also been suggested that the basic trouble is either endocrine m origm or 
possibly a disordered metabolism (6) The most likely etiology brought to light 
and the most widely accepted is that there is a defect in the upper derma, 
characterized by the absence of elastic fibres in the papillary and sub papillaiy 
regions of the denna (7) This was demonstrated by ICanoky and Sutton m 
both the traumatized and uninjured skin of hereditary cases (8) Inrecent 
yearn there has been some investigation of the porphyrins In some cases the 
excretion of urinary porphyrins has been found to be elevated (9) 

The bullae ansc any place on the skm subjected to undue pressure or friction 
There appears to be a definite predilection for the lesions about the fingers, toes, 
knuckles, ankles and elbows The lesions may be present at birth or may not 
appear for several da>s thereafter As a rule consitutional s3Tnptoms are not 
present, although LaSalle reports a case with digestive disturbances and gastric 
hemorrhage apparently referable to similar lesions of the gastro intestinal 
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tract (10). The formation of a bullous lesion is followed by healing, scarring 
and oftimes pigmentation. The latter may or may not be transitory. At 
times rather deep ulcers may develop; however, usually the bullae are super- 
ficial with surrounding evidence of atrophy and parchment-like wrinkling of the 
skin. The mucous membranes of the mouth and tongue are apt to show sim- 
ilar changes. On healing these give the appearance of leulcoplakia. There 
may be pmritis. There may be a complete anonychia at birth or the nails may 
show d 3 ^strophic changes. The lesions are apt to improve in the winter and 
become more aggravated in the warmer months. Mikolsky’s sign may or may 
not be positive (rubbing off of the skin by light rubbing).' There may be all 
gradations of the disorder, giving rise to a differentiation into “simplex” and 
“dystrophic” types by some. Thei’e are occasionally associated congenital cu- 
taneous defects. 

The pathological picture as described by Ormsby and Montgomery is primarily 
attributed to an absence or defect in the elastic tissue of the skin. The bullae 
involve either the epidermis or the subepidermal layers. There is very little 
change in the epidermal cells. There is some associated mild inflammatory 
changes in the cutis. This is characterized, by moderate infiltration by poly- 
morphonuclear leucocytes, lymphocytes, eosinophils and plasma cells (9). 

The diagnosis is usually easily made. Close observation will reveal the trau- 
matic origin of the blisters. The congenital factor of the disease and the fa- 
milial history substantiate the diagnosis. It is occasionally confused with the 
bullous type of pemphigus viilgarus. Rarely it may be confused with bullous 
impetigo contagiosa or with bullous erythema multiforme. 

The treatment is mainly prophylactic. The patient should avoid any irri- 
tation of the skin (by pressure or friction) from clothes, daily activity, etc. It 
is important to treat the lesions in such a manner as to avoid secondary in- 
fections. Any acceptable therapy for a bullous lesion is indicated. Beinhauer 
treated a case in a female patient with anterior pituitary like hormone. He 
reported satisfactory results. The length of the follow up was not conclusive 
evidence of a cure (15). The congenital cutaneous lesions are treated as indi- 
cated. 

The prognosis is not too good in regard to clearing up the tendency to bulla 
formation. Some cases have been reported to have cleared up with the advent 
of puberty. On occasion a very young infant may succumb, if the lesions become 
too extensive. 


C.\SE HISTORY 

This eleven year old white female was admitted to the hospital because of deformities of 
both hands. 

This child, according to the mother’s story, was well at birth. Shortly after birth she 
reports that some kind of medicine was put all over the baby’s body. This was followed 
by the formation of blisters over the body and a contracture of the hands into the fist-like 
deformity noted on admission (Figs. 1, 2). 

A personal communication with the physician who attended the mother at the time of 
deliverj- revealed that the hands of the infant were apparently in normal functional posi- 
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The left hand appears to be less completely ensheathed This hand had been operated 
upon previously, but had quiclsly resumed its original position. 



Fio. 2. View op Dorsum Of Hands 
Note the parclimonldikc character of the skin. 


tion at birth. The baby, honever, was born minus integument m probably 8i\ or cigiit 
places on her hands, arms, legs and feet In a few places there was a thin loose skin over 
the aH^cctcd part. Tlicrc w as normal evtension and flexion of the digits. 
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The frequent blistering has persisted, appearing with any moderate irritative trauma 
any place on the body. In 1942 an operation was performed on the left hand. This was not 
successful in correcting the deformity (Fig. 1). 

The mother and father are alive and well. Two siblings, both alive and well. There is 
no family history of a similar condition, either on the maternal or paternal side. The 
period of gestation and delivery of the child was completely normal. The child had pneu- 
monia at the age of two years with no resulting complications or sequelae. She has had 
chicken po.v and whooping cough. Up to the present admission the child had been some- 
what of a feeding problem, eating only what caught her fancy. 



Fio. 3. View op the Lower Extremities 

Note the bullous lesions on the left leg and the scarring about the knees. This was true 
of the skin elsewhere on the body, especially about the elbows. 

Physical e.xamination revealed a white female child of U years of age, giving the ap- 
pearance of a slight child of about 6 years. She was moderately alert and cooperative. 
The skin over the entire body was of a thin, parchment-like character. It was of a consis- 
tent brownish color with here and there splotched areas of a lighter hue. There were 
numerous “sores” over the body, particularly the wrists and elbows, in various states of 
resolution from newly formed, oozing bullous lesions to hard, crusted areas. These meas- 
ured from 1 cm. to 6 or 8 cm. in diameter. The tongue had a porcelain-like sheen as did the 
rest of the oral mucosa. The tonsils were enlarged to the midline, cryptic, but not in- 
jected. The mucosa over these organs was identical to the oral mucosa elsewhere. She 
had enlarged posterior and anterior superficial cervical lymph nodes. The heart and lungs 
were clear to percussion and auscultation. The limbs were spindly, with a paucity of sub- 
cutaneous and muscular tissue; although action and strength of the latter appeared normal. 
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There were numerous bullae and crusted lesions over the extremities (Fig 3) The fingers 
and toes bilaterally were ensheathed into a position of complete flexion by a thin, parch 
ment like layer of skm (Figs 1, 2) This was continuous with the skin of the proximal 
member aa if held in a mitten of cellophane Upon asking the child to move the fingers, 
they could be seen to move slightly as if being seen through a ivindow 



FlO 4 X lUYOFSOrullANOSbltOWINOTHBCFFeCTOPTIiBGNSHEATinNOCriTllLUDU 
Xjpov Tilt Bony StnucTOBB oi the Hands 



Fig 5 X ray op both Feet biiowiNO Deformity op the Pedal Phalanges 
The flexion position of the toes being identical to those of the fingers 

Examination of the blood rcxealed a heiroglobm of 10 5 gm and a white cell count of 
10,550 The urine was negative The total scium protein was 8 16gm The chloride level 
was 92 9 mg/E, while the non protein nitrogen was 25 mgm % The blood Wasserman was 
negative A test for urine porphonns w as also negative 

X ray examination (Figs 4, 5) of the hands and feet revealed no intrinsic bony ab 
normalities There was a fixed flexion deformity of the fingers and toes by reason of their 
soft tissue epidermal enshcathment 

Pathological examination of a segment of skm from the hand revealed an absence of the 
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Fig. 6. Photomickograph of Section op Skin Removed from the Palm of the 
Left Hand at Time of Opebation 


The entire epidermis is lacking in this specimen. The oorium can be seen to be thick' 
ened. There is a dilatation of the suderiferous glands. 





-;-'Fio. 7 Fig. 8 

.p Q, 7. Volar Surface op Hands following Operation 

ju'and was repaired several months prior to repair of the left. Note the flexion 
of the fingers, especially the thumbs and little fingers. These will require 
repair. 

. Fig. 8. View of Dorsum of Hands 

:dte the bullae on the left hand. These were the result of the usual minor trauma sub- 
'■'•'it to complete post-operative healing. The complete anyohia of both hands can be 

epidermis in its entirety. The coriura was found to be thickened and contained dilated 
•'blood vessels. This was compatible with a diagnosis of epidermolysis bullosa (Fig. 6). 
The first operation performed was the elevation of a double pedicled flap from the left 
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loHcr thorax aad upper abdomen This naa sutured bock into lU bed in anticipation ot 
using it later as a covenng for the hand, urhen the next operation aos performed ^\hen the 
hand aas unfolded later it aas found that the flap uas not needed The right hand nos 
corrected first The parchment like coxenngaaa peeled off the hand Thva denuded only 
a small area on the dorsum of the hand The fingers n ere opened out v, ith a mminiuni ot 
trauma some denuding being produced on the flexor surface of the fifth and the webbed area 
of the first The skin of the hand thus revealed appeared normal There was a complete 
anycbia (Fig 2) Healing was \ery prompt with some contracture deformity of the fifth 
digit 08 wrell as narrow mg of the first webbed space The child w as admitted to the hospital 
three months after the first procedure \i that time a similar operation w as performed on 
the left hand This was somewhat more diflicult os that hand had previous operative 
attention There were more denuded areas about the dorsum of the band in the webbed 
space of the thumb, on the finger tips and about the flexor surfaces of the fingers Healing 
was again Ncrj prompt There were subsequently moderate contracturo deformities of 
the fingers as w tth the other band (Ftg 7, 6) 

Certain aspects of this case are worthy of consideration The pathological 
picture prejscnted on microjscopic, as well as gro^s examination, show ed the typical 
deficiency of elements m the epidermis In classifying this case one would place 
it m the category of the more bc\cre or dystrophic form of the disease, although 
it w ould appear that, regardless of the extent of the skin involv emenl, the simple 
or dystrophic form of the disease w merely a gradation of the identical proceas 
The diag^iosis of epidermolysis bullosa hcreditana is a comparatively simple 
problem provided that one keeps m romd (1) The traumatic origin of the le&ions 
and (2) the congenital source of the disease In this instance both were present 
in spite of a ^aguc history In many cases there la a definite family history- 
following Mendelian prmciples, houe\er, this patient ga\e no such history In 
rey icw mg the literature w e found instances of congenital cutaneous abnormalities 
such as alopecia or anyclua We found no cases described in w hich the cutaneous 
de/orroitje:? were sjmjJar to those of the accompanying case It was mterestmg 
to note that following surgical correction of the deformities of the hands, the 
uncovered skin and newly formed epithelium assumed a more normal appear- 
ance This, however, was not lastmg, and after several weeks it began to take 
on the typical parchraent-like character of the skin elsewhere on the patient’s 
body This was also true of the double pedicled flap which had been raised on 
the lower thorax and abdomen 

From the story presented by the attending physician it is logical to assume 
that the deformities of the hands and feet were not of congemtal origin, but 
rather were due to the early bullous Icaions of the hands There was apparently 
a lack of the superficial lay ers of the skin of the hands m the major flexion creases 
as well as m apposmg ‘•urfaces (as between the fingers) Lack of active treat 
ment and bandaging of the hands in a position of flexion of the fingers resulted 
m a gradual proliferation of epithelium over a given raw surface and bridging 
of such new tissue from digit to digit Over a prolonged penod of time this 
process resulted m a smooth contiguity of the epithelium of the skin of the hand 
into a complete mitten hke ensheathment 

Further corrective plastic procedures will be instituted on the hands at a 
future date. 
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STJilMARV 

1. The literature od the subject of epidermolysis bullosa hereditaria is reviewed 
and discussed. 

2. This is a comparatively rare congenital abnormality of the skin, charac- 
terized by the appearance of bullous lesions of the skin upon but slight trauma. 
This is most likely due to a deficiency of the elastic elements of the skin. 

3. A case is presented in which there are associated deformities of an unusual 
nature, characterized by a parchment-like ensheathment of the hands. 

4. It is noted that skin under such a circumstance can be bridged by a com- 
paratively remote, viable epithelial layer without any apparent effect on the 
former. 

5. A short resum6 of the treatment of these deformities is presented. 
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REPAIR OF SURFACE DEFECT OF THE CHEST 
FOLLOWING GANGRENE 


CHAHLCa r STEISS, M D » 

San Francisco, Caltfornia 

A type of infection caused by the hemolytic streptococcus which primarily 
involves the subcutaneous tissues with resulting thrombosis and gangrene, has 
been described by Meleney (2) m 1924, who reported on twenty cases coming 



Fio 1 Gvngbenous Infection of Chest Complicating Chicken Pox 
Conditiok on Entry 

under his observation in China An e\temal wound, however minor, apparently 
furnishes the source of entrance of the organiains A rapidly spreading in 
fection develops, winch burrows along the subcutaneous spaces, not involving 
the muscle layer Thrombosis and sloughing of the surface tissues follows, 
metastatic abscesses may also occur The mortality m Meleney’s senes in 1924 
was 25% The use of chemotherapy and antibiotics has no doubt done much 
to reduce this figure However, the infection remains a very serious and toxic 

‘ From the Department of Plastic Surgery, U S Naval Hospital, Oakland, California 
4S9 



Fig. 3. Posxopekative Condition Just Phioh to Dischaege. The Geajfted Abba Has 
BEEN Excised and the Defect Closed by Dihect Appeoxiaiation op 
^Y ouxD Margins 
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one, which al\\aye> associated m its late stages, ^Mth a reparative problem 
The case reported below is the first of its type which Ins come under my ob 
sei-vution I believe that this infectioxib process is rirelj seen m the United 
States 

Due possibly to the fact that the case was not seen b> our seivice until its 
later stages, at which time secondary infection obscurred the bacteriological 
findings, culture showed piedommontlj st iphylocuccus aureus, and not hcs 
molytic streptococcus However, the clinical picture so clo‘=ely resembled the 
cases described bj ISIeloncy, that I believe this caac nny be placed m the same 
categorj 

The defect which resulted from the gingrenous piocess imolved a consider 
able area on the autciior chest at the base of the iiecU which at first seemed to 
lequirc the tiansplanation of skm m its lepair However the adaptability of 
the surrounding tissues made it possible to e\ci‘«e and close the entire defect 
measuring approximately 10'' \ 4J", after primary grafting had been accom 
plished 

The patient was a 7 year old female, who was admitted to our service in 
July of 1945 She was m a serious condition with a large sloughing wound at 
the base of the neck and chest This mfcction was a complication of chid en 
pox, for which the child was being treated at home The patient responded 
w elite supportive treatment including blood transfusions and penicillin, md on 
July 25th she was taken to surgery and a debridement performed Following 
this procedure the wound rapidly took on the characteristics of a health granu 
lating ulcer On August 7th the entiie area was grafted The dermatomi* 
was used m obtaining the grafts, of which theie were two, each measuring the 
full dimensions of the drum These two giafts just coveied the wound 

Approximately 85% of the graft was a successful t ike" The lemainder of 
the wound was subsequently healed bj application of additional razoi grafts 

Ihe original plan of treatment anticipated eventual fractional excision of the 
grafted area However, scar contraction worked in our fuor reducing the* 
width of the defect, and it became appaient that we would be able to excisa 
and close the entire area at one opeiation 

This was done on November 0 1945 The suiiounding ti'^ue was widely 
undermined and advanced and closed by direct approximation of the wound 
edges without undue tension 

Healing occurred without complication and shortly theieafter the patient wax 
discharged 


SUMMARY 

A case of bacterial aerobic gangrene complicating chicken pox is reported, 
resulting m an extensive chest defect Repair by excision and closuie 
IS described 
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“VACUTOME”— A NEW MACHINE FOR OBTAINING SPLIT 
THICKNESS SKIN GRAFTS* 


DONALD E. BARKER, M.D. 

Philadelphia, Pa. 

Prior to 1939 the average surgeon had great difficulty in obtaining split thick- 
ness skin grafts of any size. In 1939 Padgett (1) introduced the dermatome 
which advanced the taking of skin grafts tremendously. It seemed at first 
that here was the final answer to the problem of taking skin grafts. However 
since that time a number of disadvantages of the method have become ap- 
parent. These are: 1. Failure of the skin cement to stick to the dermatome. 
2. Failure of the cement to stick to the skin. 3. Time lost waiting for the skin 
cement to dry. 4. Difficulty in getting skin cement in war torn areas. 5. Cut- 
ting of the skin too deep beyond the drum area. A more ideal machine would 
be one that could be used without extensive preparation of the skin, no waiting, 
and would utilize materials such as vaseline and a suction machine which are 
common to every operating room. 

In July 1947 a machine was introduced at the Graduate Hospital which uti- 
lized the principle of a suction cup with a knife attached. The knife could be 
set at variable distances. During the past nine months this machine has been 
used on numerous patients with excellent results. Early it became apparent 
that unless guides were added a graft of uniform width could not be obtained. 
Then too, one might cut too deep if the skin were taken from an area wider than 
the width of the vacuum cup. Fig. 1 shows a photograph of the vacutome 
from the front with its various parts. For cutting the graft a “6” Ferris Smith 
replaceable skin graft blade is used. This is relatively inexpensive and can be 
stropped on a razor strop after each case. It is recommended that it be used 
only a couple of times before resharpening. 

TECHNIC 

A blade is inserted into the blade holder “C” until it is in position. The set 
screws “A” are adjusted until the blade just comes in contact with the base of 
the suction box. Now the set screws are turned counter-clockwise until the 
desired setting is obtained. A small amount of vaseline is wiped over the blade 
to permit free cutting, and a thin layer of vaseline is spread over the skin. The 
suction tube is attached to the machine at “E”. We are now ready to cut the 
graft. I usually inspect the area to make sure the 4 inch suction cup will have 
a wide enough area so there will be no chance of breaking the suction. A 
trial run over the area is a good idea, assuring one that the skin area is adequate. 
This is done by holding the blade away from the skin and pulling the machine 
slowly across the field. The assistant or nurse holds a tongue blade just in 

* The Vacutome is manufactured by Johnson Mfg. Co., Chippewa Falls, Wis. 
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front of the area where the graft is to bo cut and gently depresses the skin. 
This has two purposes: 1. To flatten out the skin nearest the blade, and 2. 
To give counter traction to the skin. The tongue blade is held in place and not 
moved during the cutting. Wlien the graft is ready to be cut the machine is 
placed in position on the skin, and held in place until the suction machine gauge 
registers 15. Now the knife holder is rotated on its axis until the blade just 
touches the skin. This is usually about one inch away from the box. With 
a gentle sawng motion the skin is cut until the blade guide “F" touches the 
suction box. Tlie box is now slowly pulled along wliile the skin is cut with the 
moving blade. Care must be taken to puU the box slowly, othenvise the knife 
will tend to rotate away from its cutting position near the suction box. One 



Fio. 1 . Parts of Yacutomb 

A. Setting screw E. Suction attachment 

B. Suction box P. Blade guide ^ 

C. Blade carrier G. Tension spring 

D. iCnifc blade J. Skin guard 

does not have to press hard against the skin to take a good graft. The ma- 
chine is set on the skin and pulled along with very little pressure. 

CLINICAL ncaULTS 

The first case operated on was J. J., a colored girl, age C, who was transferred 
to the plastic section six weeks after a bum. She presented thick granulations 
on both thighs. We felt tliat the light thigh area would heal over, but that 
the left should be grafted. A graft .010 inch thick was taken from the ventral 
surface of the right thigh. Fig. 3 shows the blade as it touches the skin about 
one inch away from the box. It is at this point that the cutting is started. 
The suction box is not moved however until the blade guide touches the box. 
Fig. 4 shows the donor area. Usually the graft will roll up over the blade 
carrier as happened here, unless it is grasped with hemostats and pulled out. 
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This does not bother the cutting in the least. Fig. 5 shows the grafted area 
two months after the operation. Donor area has healed readily, Fig. 6. 

In another case, E. H., age 19, the immediate problem was to cover an area 
of granulation tissue and denuded bone in the left temple region. He was ad- 
mitted to the hospital three weeks after an auto accident and presented a 
large area of denuded bone. Fig. 7. He was taken to the operating room and 
part of the outer table was chipped off. By the fourth day following the op- 
eration, Fig. 8, a fine layer of clean granulation tissue was present and the 
area was skin grafted. Fig. 9 shows the graft being cut from the thigh, the 



y. 



Fig. 6. Donor Abba at Eight Weeks 


skin having been pulled over the blade holder. A good uniform graft .020 
inch in thickness was obtained. Fig. 10. Because of the potentially infected 
area the graft was dressed daily from the fourth day on with boric acid gauze. 
The graft was well healed by the seventh day. Fig. 11, and the patient was 
discharged three weeks after admission, with instruction to return later for 
reconstructive surgery. 

Grafts have been taken from the following areas: inner, ventral, and lateral 
thigh; across the chest. Fig. 12; obliquely around the thigh; across the upper 
back; and up the lumbar area. Like all mechanical devices the vacutome 
requires a little practice before one becomes used to handling it. Fig. 12 
shows Dr. Curtis using the machine for the first time and obtaining a graft 
4x8 inches from the thigh area. 
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Like all grafts taken without the use of skin cement, the grafts appear thinner 
than those taken with the Padgett dermatome This is probably due to the 
fact that the glue tends to thicken the skin and give it a little more body 
A graft taken from the back 025 inch in thickness looks about the thlckne^s 
of a dermatome graft 020 inch thick In measurmg a senes of grafts with 
the micrometer, I found that at times the grafts were 002 to 003 inck thinner 
than the original setting of the vacutome This however was not considered to 
be a disadvantage A microscopic section of a graft 020 inch thick shows 
the cleavage plane to be deep in the dermis, cutting through sebaceous glands 
and hair follicles, Fig 14 

A setting of 01 5 inch is u&ed only m grossly infected areas, or m taking grafts 
on children This gives a fairly thin graft For adults a setting of 020 to 025 
inch is routinely used Care should be taken in operating on people be>ond 
the age of CO, where thcie is a marked thinning of the skin, especially m the 
layers of the dermis Often in cutting a graft 020 inch thick from the inner 
thigh area fat tissue will be obtained Also due to the thin skm the suction 
pressure has to be regulated In the average adult a pressure reading of 15 
to 30 IS usual In people over CO the suction should not be allowed to get 
above 20. 


DISADVANTAQES 

One cannot obtain a graft with the vacutome from a thm depressed abdomen* 
Likew >se m a thm and wasted individual marked contour changes m the nb area 
would present a difficulty Foi this type of case it is suggested that saline be 
injected beneath the skin area m a method described elsewhere (2) 

6UMMAKY 

A new machine is introduced for cutting split thickness skin grafts which 
utilizes the principle of suction Grafts of varying thickness can be talvcn from 
nearly all areas of the body Unifoim grafts can be cut 4 inches up to 15 mches 
long, the length being determmed by the skm area available. Skin guards pre- 
vent gouging of the skin beyond the desired area 
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Hugh AtJcmNCLoss, MJ>. 

News of the sudden death of Dr. Hugh Auchincloss on September 21, 1947, 
came as a sad shock. He was a pioneer in the held of hand surgery, and a 
Founder Member of this Society. Ail of us have been influenced by his skill 
as a surgeon, Ms inspiration as a teacher, and his important additions to knowl- 
edge of hand surgery. These contributions were based upon profound thought- 
fulness, and painstaking research. 

Dr. Auchincloss was bom in New York City, December 28, 1878. He died 
suddenly of coronary thrombosis while on vacation in Northaven, Maine. 
graduated from Groton in 1897, and Yale in 1901. His M.D. degree was 
obtained at Columbia University, College of Physicians and Surgeons in 1905. 
He served his intemeship at Roosevelt Hospital xmder Doctors Bloke and 
Brewer, and often expressed admiration for their surgical prowess, and knowl- 
edge of gross pathology. Dr. Auchincloss recognized the importance of accu- 
rate patholoffcal diagnosis, and in 1908, working with Dr. William C. Clarke, 
the laboratory of Surgical Pathology was started at Presbyterian Hospital. In 
1912, be assisted at the rc-OTganization of the Vanderbilt Clinic, the Out-patient 
Deportment of Presbyterian Hospital. In the some year be entered into private 
practice. When the surgical service of Presbyterian Hospital was re-organized 
in 1921, under the Directorship of Dr. Alien 0. Whipple, he became Chief of 
the Second Division, and Associate Professor of Surgery. He later became 
Professor of Clinical Surgery until his retirement In 1046, when he became Pro- 
fessor Emeritus, Consulting Surgeon, and Honorary Member of the Medical 
Boaid, of which he had been a member for many years. He was a member of 
the Board of Trustees of Groton, and President of the Grenfell Association of 
America. 

His chief hobby was his work, and be was always busy planning new pro- 
cedures, or devising ingenious appliances. He was exceptionally competent in 
working with glass, metal, rubier, or plastic material, and he derived the ut- 
most satisfaction from the production of just the right apparatus to meet the 
need of the moment, and it did not matter how late was that moment, nor 
how tired he felt. Every member of a large and faithful personnel has more 
than once hod the experience of following the smell of burning rubber sus- 
pecting that a sterilizer was dry, only to And the trail leading to the offices 
and shop of the Chief, where he painstakiDgly cooked a special curve into some 
rubber tube. 

Dr. Auchincloss's secondary hobby was the collection of letters, pictures, and 
other memorabilia concerning Florence Nightingale. He had the most ex- 
tensive collection in existence, and had given them to the School of Nursing 
at Presbyterian Hospital. 
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Dr. Auchincloss always carried a heavy teaching schedule. He particularly 
enjoyed individual teaching in the operating room, or group discussions such 
as those on surgical staff rounds, starting at 8:00 A.M., and attended by a 
large group of house staff, nurses, social workers, students, and visiting doctors. 
He always maintained great interest, and managed to emphasize important 
points by provoking an argument. Sometimes the discussions were quite 
heated, but he could always change the subject by moving to the next patient. 
The true value of these ward discussions was sometimes missed, especially by 
those who were short on humor, or who were new to the technique. He com- 
pelled everyone to participate, and to express an opinion about a diagnosis, or 
a plan of treatment. Everyone was forced to take a stand, and be prepared to 
defend it. There was no chance to take a neutral position. In doubtful cases 
he carefully recorded opinions on the chart so that all might learn when the true 
situation became kno\vn. He spoke clearly, and loud enough for all to hear, 
often turning to face the group, or showing some unusual physical sign to each 
person individually. These were no ordinary rounds where the house officer 
whispered some report to the chief, and received a mumbled reply; where those 
on the periphery of the crowd are so much shifting dullness. The ability to 
force participation on one and all was an outstanding quality, but he also 
possessed great personal understanding, especially for the young doctor with a 
problem. He was always generous and helpful. He was an example of faith- 
fulness to his patients. A house officer was sometimes shamed for a haphazard 
history by finding it supplemented by several closely written pages, and a few 
excellent drawings by the Chief himself. It was almost a nightly occurrence 
for the resident on late rounds to cross the path of the Chief in a darkened 
corridor. He had just been aroimd making sure everyone was safe and com- 
fortable for the night, or he was worried about the condition of some particular 
patient. At these times he often carried out an indicated treatment that could 
have been passed to a nurse or an orderly. He was pleased to teach the nurses 
at every opportunity, and could rub a back, make a bed or give an enema as 
well as the best. 

Dr. Auchincloss gave many papers and demonstrations. One of the best 
was his annual breast symposium which was attended by throngs of people 
from all comers. His patients were most appreciative, and loyal, and his fol- 
low-up most efficient so that there were always large numbers of old and extra- 
ordinary cases. His most important papers were his classical monographs on 
the breast, and on the hand in Nelson’s System June 1930, Vols. 3 and 4. 

Dr. Auchincloss greatly enjoyed his participation in the organization of the 
American Society for Surgery of the Hand, and had great hopes that it would 
help in the dissemination of knowledge in this field. His passing leaves a great 
void in our group, as well as in his hospital and medical school, and for that 
matter in surgery as a whole. 


Thomas W. Stevenson, M.D. 


ANNOUNCEMENTS 

AMERICAN BOCIETY OP FLA&HC AND RECONSTRUCTIVE SURGERY 

A meeting of the Endowment Committee was held at the New York Athletic 
Club on Friday evening, April 9, 1948 at which Doctors Jacques W, M^iniac, 
Clarence K. Straatsma, Edward A. Kitlowski and Lyndon A. Peer were present. 
At this meeting all aspects of the organiaation of a nonprofit charitable, sciens 
tific and educational foimdation were discussed in detail and legal counsel was 
instructed to prepare the necessary papers for the incorporation of such a founda^ 
tion under the name of the Foundation of the American Society of Plastic and 
Heconstructive Suigery, Ltd., pursuant to the Membership Corporations Law 
of the State of New York, and to draft by-laws covering election to membership 
and other matters. 

A draft of the certificate of incorporation and by-laws has been prepared and 
will be presented to a meeting of the Executive Committee of the Society and 
to the voting members of the Society. 

The proposed certificate of incorporation definitely restricts the Foundation’s 
activities to those of a charitable, scientific and educational nature so that the 
Foundation may qualify not only as tax exempt with respect to its own income, 
but as being the type of organization to which gifts may be made and deducted 
by the donor to the extent permitted by federal and state laws. 

The purposes for which the Foundation is to be formed are to carry on experi« 
meats, studies and research in the field of plastic and reconstructive surgery; 
to promote high standards of trainmg, practice and study in such field; to grant 
or confer prizes or other recognition for outstanding achievement or accompliahv 
ment in the field and to disseminate medical and health information to the 
profession and to the public respecting plastic and reconstructive surgery. 

The members and directors of the Foundation are to be identical and are to b^ 
divided into five (6) classes one fifth (1/5) of which ultimately will be elected foi* 
each year and will serve for five (5) years. The by-laws provide that no member 
shall be eligible for election unless nominated by the Society thereto and that at 
all times a majority of the members and directors must be members in good 
standing of this Society. 

The Endowment Committee feels that the Foundation which they have pro-, 
posed will provide a vehicle through which the members of this Society and all 
others interested in the field of plastic and reconstructive surgery may make 
donations which will aid in research and practice of the specialty and result in 
substantial benefit to the public generally. 

Lyndon A. Peer, M.D. 
Secretary of the American Society 
of Plastic and Reconstructive Surgery 

BRITISH JOURNAL OF PLASTIC SURGERY 

We have recently received the first issue of the British Journal of Plastic 
Surgery, April, 1948, which is to be published quarterly by Messrs. E. and S. 
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Livingstone, Ltd., of Edinburgh. The Editor is A. B. Wallace, F.R.C.S.Ed. 
and on the Editorial Committee are such eminent surgeons as Sir H. D. Gillies 
J. N. Barron, Sir A. H. Mclndoe, M. C. Oldfield, T. P. Kilner, W. Hynes, R 
Mowlem and R. P. Osborne. Follomng introductory forewords by Sir Alfrec 
Webb-Johnson, President of the Royal College of Surgeons of England and J. M 
Graham, lately President of the Royal College of Surgeons of Edinburgh, several 
excellent articles on diversified problems of interest to the plastic surgeon occupj 
some seventy pages. Thus, this new venture has been launched under mosi 
auspicious circumstances and we voice the sentiments of everyone practising thf 
specialty of plastic surgery in the United States in wishing those responsible 
eveiy success. We are sure that a large subscription list will be enrolled from 
this country. 

R. H. I. 


July 194S 
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GRAFTS 

Barker, D £ Pigment Changes in Bzpeil> 
mental Whole Thickness Skm Grafts 
Arch Path U 163, Aug 1947 
Barker is concerned with the problem of 
the invasion of pigment from a skin graft 
mto the surrounding skin and, tics versa, 
from the surrounding skin into a white graft 
Circles of whole thickness skin, 17 mm in 
diameter, were cut m each of two areas, one 
white and one black, respectively, and were 
sutured into the opposite area in each of 60 
guinea pigs Eleven of the white and 11 of 
thu black grafts were complete takes The 
following changes were noted In 4 weeks the 
circular graft shrank to about two thirds or 
one half of the ongmal size Following this 
shrinkage the black graft pigment gradually 
surrounded the white area for a period as 


long as 03 days In direct contrast, the 
white graft was gradually invaded by the 
surrounding black pigment until the graft 
was no longer visible In Oof the 11 guinea 
pigs, this invasion of the white graft was 
completed in 60 to 80 days two of them tak 
lOg 103 and 1Z9 da>s, respectively 

Hair growth The growth of hair was 
sparse, but grow out of the grafts in the 
ongmal direction of growth Of particular 
interest is the fact that, in the case of the 
white grafts white hair continued to emerge 
m the grafted area for as long as 5 months, 
even though the white graft had long since 
become pigmented 

The work presented here shone that when 
a lai^e unpigroented skin graft la irons 
planted to a colored skm area, the surround 
mg pigment gradually invades the graft 
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This result is in complete agreement with 
the earlier work of Loeb and others, who 
used smaller grafts, and is opposed to that 
of Seevers and Spencer. As Trotter and 
Dawson have previously stated, the direc- 
tion of the hair growth apparently remains 
constant, being unaffected by the move- 
ments and pressure of the surrounding hair 
growth. 

Wolfe, J. J.; Symposium on Plastic and 

Reconstructive Surgery. I. Methods 

of Tissue Transfer. Kentucky M. J. 

45: 421, Nov. 1947. 

In this brief discussion on methods of 
tissue transfer, Wolfe has managed to cover 
the fundamental conditions governing the 
procedures of plastic surgery. 

He considers each of the various types 
of tissue conunonly used in plastic surgery, 
giving the special characteristics of each, 
the indications for the use of each, the 
methods of handling, and the diflBculties 
encountered in obtaining a successful end- 
result. 

The types of tissue considered are: (1) 
Epidermal graft or Ollier-Tluerach graft, 
(2) split graft of Blair, (3) full-thickness or 
Wolfe graft, (4) cartilage grafts, (5) bone 
graft, and (6) pedicle or flap graft. 

Cannon, Bradford: Some Recent Develop- 
ments in Plastic Surgery. Sury. Clin. 
North America, Oct. 1947, p. 1106. 

Several methods in plastic surgery which 
have been developed or perfected during 
World War II are presented by Cannon. 
These methods include the extensive use 
of direct flaps on the extremities, full- 
thickness grafts from the base of the neck 
for face repairs, composite grafts from the 
ear in nasal reconstruction, and repair of 
losses of the ear with local tissue and pre- 
served cartilage. 

CLEFT PALATE AND HARELIP 

Beatty, H. G.: Cleft Palate and Lip. Ann. 

Otol. Rhin. cfc Larying. 56: 572, Sept. 

1946. 

Beatty emphasizes the need for complete 
work-up to avoid unnecessary risk, and out- 
lines preoperative and postoperative orders 
and technic for dealing with clefts of the 
soft and hard palate in babies and children. 


One hour before operation, the patient is 
given an hypnotic, usually nembutal (no 
atropine or narcotic) . Except in the case of 
adolescents or large children, the preferred 
anesthesia is ether-oxygen. He prefers the 
Brophy mouth gag with ether tube attached 
(made of black nickel plate on the outside 
and bright nickel inside for reflection within 
the mouth). 

A No. 1 plain catgut is placed through the 
tip of the tongue for retraction. An in- 
cision by means of a MacKenty half-circle 
knife is made along the extent of the cleft 
border where the oral and nasal mucous 
membranes join. Elevation of the soft 
tissues and periosteum of the hard palate 
from the horizontal plates of the superior 
maxillary bone and palatine bone is begun 
and continued with Brophy elevators. This 
should be done carefully as tearing or mutila- 
tion of the apex of this crevice produces 
subsequent fibrosis in the newly formed 
palate. No attempt is made to fracture and 
include the horizontal bony plate in the 
palatal flaps. Detachment of the flap 
extends toward the alveolar processes as 
far as necessary in each individual instance 
to secure good approximation. Incisions 
along the lateral borders of the palate are 
made only when required to secure adequate 
approximation of the medial borders of the 
cleft. 

The next step is careful detachment of the 
hard and soft palate from the horizontal 
plates of the palate bones. Commencing 
with the mesial line, one can dissect out the 
attachment of the five muscles, which are 
duplicated on each side, and each of which 
has such relations to a mesial line that in 
case of cleft or split, it serves more or less 
to draw the parts posterolaterally. The 
entire border of each cleft is pared suf- 
ficiently to secure good approximation 
without tension and an adequate surface for 
good blood supply. 

Two pilot sutures of No. 1 moistened 
plain catgut are then introduced through 
each body of the soft palate in order to 
draw No. 20 gauze silver wire through each 
body of the cleft muscular soft palate. 
Cleft borders are then approximated with 
horsehair or steel on tantalum wire, usually 
both. The nasopharyngeal mucosa is closed 
with horsehair up to the attachment to the 
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apoaexiroaia. When the entire palate cleft 
haa been closed, the silver stay wires are 
united over the lead plates as stay sutures 
to overcome the contraction of muscles 
which would tear out the suture line. No 
tension is put on these sutures to draw the 
cleft borders together, as this would result 
in necrosis. 

This procedure gives good speech and a 
nearly normaMooBog palate. The func* 
tiona! success of cleft palate technic should 
be evaluated only when the patient has 
attained full growth. 

Peer, Ljmdon A« : Management of Cleft 

Palate Deformitlea. /. New Jertey 

State Dental Soe. i9: 21, Nov. 1947. 

Cleft palate deformities In conjunction 
with harelip as congenital deformities of 
unknown origin are described by Peer. He 
states that in his series of 3000 cases only £0 
per cent gave an hereditary history. He 
stresses the fact that individuals who have a 
positive history should understand that if 
they marry some of their children will 
probably be affected. 

Ho advises early closure (6 weeks) of 
harelip (if concomitant with a palate de> 
fonnity) and the optimum age of 16 to 20 
months for palate closure. Section of the 
vomer is to be avoided; the prominent mido 
die segment of the Up is forced back Into 
approximate position by steady manual 
pressure. He states that the maiuVhe are 
underdeveloped and that the apparent pro* 
trusion of the premaxillae is normal. The 
problem of obUuning anatomical relationship 
is for the orthodontist after the lip and 
palate correction. He advocates that Fed* 
oral or State government subsidy of ortho* 
dentists to attend each clinic and work 
in close cooperation with the plastic sur* 
geoQS would accomplish a workable solution 
of these problems. He does not state 
whether or not the plastic surgeon should 
or should not be subsidized, but that the 
orthodontist is the absent member of the 
harelip and cleft palate team. 

Stressing the importance of avoiding 
the formation of a tight flat lip which is too 
long, he closes the bilateral Up by suturing 
the two maxillary segments to the middle 
segment to form the complete central por* 
tion, and uses all excess vermillion (after 


providing a nasal floor) to reinforce the 
deficient red border of the middle segment. 

If there is a palate defect ooly, Peer ad* 
vocates closure just at the time when the 
child begins to talk— at IS to 20 months, for 
the following reasons : (a) There is a higher 
mortaUty rate in earlier operations, (b) 
There is no material gain in feeding or gen- 
eral development if the operation is done 
early, (e) Palate tissues are utilized in 
word formation at the proper time, (d) 
Delay beyond the 2*year period causes the 
development of faulty speech habits. Ex- 
tensive palate closures are generally quite 
successful whether done by the Von Langen* 
beck method of sUding flaps, or by fracture 
through the two bony shelves and uniting 
them together in the median line (Warren 
Davis method). He uses the Dorrance 
push-back operation for lengthening a short 
palate. 

The author claims that in his experience 
intelligent patients with cleft paiato as* 
sociated with double harelip develop good 
speech after repair without formal speech 
training in contrast with those affected with 
a wide single harelip and extensive palate 
cleft. 

Proetbeses for the hard palate with closure 
of the soft palate are recommended only in 
those cases where the cleft in the hard 
palate is too wide for satisfactory repair. 
Evaluation of late results is summarized. 

Oldfield, Michael C.: Cleft Palate and the 

Mechanism of Speech. Brit. J. Surg, 

S5: 173, Oct. 1M7. 

Oldfield stresses the obUgatioos of the 
surgeon in supervising after-care of cleft, 
palate patients in the attempt to gain normal 
speech. Briefly, he discusses the localiza. 
tion of the speech center in the cerebral 
cortex and the coordinate function of the 
association centers. The speech center, as 
presented by Maris in 1917, includes the 
whole of the tcmporosphenoidal lobe, and 
much of the parietal and lower frontal con. 
volutions. This is usually found on the 
left side in right-handed individuals, and 
vice verea. 

The mechanism of the production of 
speech sounds involves three components: 
(1) expiration of aii~-action of the respira* 
tory muscles, (2) phonation, or vibratioii 



510 


ABSTRACTS OP CURRENT LITERATURE 


of air — action of the vocal cords, and (3) 
resonance and articulation — pharyngeal, 
buccal and nasal action. The most rapid 
and intricate muscular movements occur 
in the mouth and pharynx, but the ventric- 
ular bands or false vocal cords also assist 
in the production of speech. 

There are four kinds of speech sounds. 
There are vowels, diphthongs, consonants, 
and affricatives. In the production of 
vowel sounds there is no obstruction to the 
escape of air. These are produced by the 
voice. Consonants require some obstruction 
to the escape of air. The character of the 
sound depends on (a) the site of obstruction, 
(b) the degree of obstruction, (c) the posi- 
tion of the velum, and (d) the presence or 
absence of the voice. 

In teaching the cleft palate patient to 
produce consonants, it is important to show 
him exactly where to place his lips and 
tongue. By means of radiography, the 
exact positions have been studied by Bar- 
clay, Nelson, and Jones. A coat of bismuth 
meal was placed on the lips, tongue, and 
palate, and lipiodol was injected along the 
floor of the nose on the upper and lower 
surfaces of the palate. Roentgenograms 
taken during speech then revealed the 
exact position of these structures in the 
formation of consonants. 

After repair of the nasopharyneal sphinc- 
ter and the palate, other factors may persist. 
These are (1) psychological causes, (2) ir- 
regularity of the upper incisor teeth, (3) 
deafness, owing to the frequency of otitis 
media in cleft palate cases, and (4) stiffness 
of the upper lip. These must be corrected 
as well as the anatomical defect, whenever 
possible. 

Speech lessons are best given in three 
classes: (1) children under 3 years, (2) 
children of 3 to 12 years, and (3) adolescents 
and young adults. Classes should be pleas- 
ant, without boredom, and include such as 
blowing games, visual practice, consonant 
practice (with a mirror), the formation of 
sentences, songs, and reading aloud. 

FINGERS 


Motor paralysis of the ulnar nerve oi 
trauma to the first dorsal interosseous musch 
causes inability to abduct the index fingei 
and prevents grasping between the thuml 
and index finger. 

Graham and Riordan have used variouf 
tendon transplants to restore the lost motioi 
of the index finger. The most satisfactorj 
method has been transplantation of thf 
sublimis tendon from the ring finger. The 
sublimis is cut proximal to the interphalan- 
geal joint through a short lateral incisior 
leaving a short stump to reattach to the prox 
imal phalanx. Its two slips are split prox- 
imally to withdraw it from around the 
profundus tendon. The sublimis tendon ie 
withdrawn through a transverse incision at 
the wrist, and the volar fascia of the forearm 
is opened proximally to allow the tendon to 
be brought around the radial side of the 
forearm without acute angulation. A sub- 
cutaneous path is made behind the thumb 
over the anatomical snuff-box and first 
dorsal interosseous space to the radial side 
of the pro.ximal phalanx of the inde.x finger. 
A short incision is made on the radial side of 
the base of the finger, and the sublimis ten- 
don is sutured into the proximal phalanx. 
Either the insertion of the sublimis may be 
in bone or it can be sutured to the intrinsic 
sleeve and the first dorsal interosseous ten- 
don. The finger is immobilized in abduction 
and extension, with the wrist slightly flexed, 
for 3 weeks. 

Poyver, Herbert: Immediate Repair of 

Severed Tendons with End Results in 

140 Cases. Texas J. M. 43: 534, Jan. 

1947. 

One hundred and forty cases involving 
several tendons of only one finger are re- 
viewed by Poyver, In 29 cases flexor ten- 
dons were divided, and in these, 14 patients 
(48.2 per cent) showed some residual dis- 
ability. All 111 patients with injuries to 
the extensor tendon 23 (20.7 per cent) had 
a residual disability. In all cases, operation 
was done within 4 hours of the injury since 
most of them were industrial injuries. 

Poyver does not recommend primary re- 
pair later than 6 hours after injury because 
of the danger of infection. He cleanses the 
fingers with benzene to do away with greasy 
dirt and then scrubs the hand with soap and 


Graham, W. C., and Riordan, D., Capt.: 
Sublimis Transplant to Restore Ab- 
duction of Index Finger. Plast. & 
Seconslrucl. Surg. 8: 459, Sept. 1947. 


ABSTRACTS OP CURRENT UTERATURB 


6X1 


a bmab under running water for 10 minutca 
Kerve block at tbe elbow or general nnea 
theeia is employed, and a blood pressure cuff 
IB used to check blecdmg Careful d^bnde 
meat and complete hemostasia are essential 
Additional incisions made to locate severed 
tendon ends should be piuallel to flexion 
creases and located on anterolateral or docso- 
lateral especta of the Angers The author 
repairs both tendons at the same time if 
both flexor tendons (sublimia and pro* 
fundus) have been severed In such a case, 
exposed suture material is placed on the 
p almar aspect of tiie sublimis tendon and on 
the dorsal aspect of the profundus tendon 
Active exercise is started the day following 
operation 

JURIES 

Johnson, R. T., It -Col. R A M C , and 

Duttt P , Capt. I A M C : Bnt J 

Surg War Surgery Supplement No 1 

Wounds of tho Head 

Dural lacerations over paranasal sinuses, 
m the opinion of Johnson and Dutt, consti 
tuto a danger of meningitis, acrocele, or 
abscess fonnatioa, which m the absence of 
operative interference persists for years 
after the injury, if not indefinitely Cbemo 
therapy has considerably reduced the nsk 
of early meningitis, but late meningitis, 
arising at a time when the efiecte of an old 
head injury have long been forgotten, may 
be well established before adequate treat- 
ment can be given 

During the Burma campaign the need for 
accurate diagnosis of all sinus brain wounds 
was intensified by the increasing incidence 
of a virulent type of meningeal and brain 
infection due to a variant of E colt which 
was resistant to penicillin 

VartetiM of FtocIutc These fractures 
fall into four groups according to the way 
m which the dural laceration is produced 

(1) Sinus-dural communication as a re- 
sult of direct injury by missile or displaced 
bone 

(2) Sums dural communication due to 
dural splitting associated with a fissured 
fracture 

(3) Discrete emus-dural communication 
at points along a fissure fracture 

(4) Discrete smus-dural communication 
with isolated ethmoidal fracture 


RadtograpKtc Dxagnosts Frontal wounds 
with m is s ile tracks across the sinuses, 
mjunes with gross distortion of the floor 
of the anterior fossa, or marked depression 
of the posterior wall of the frontal sinus 
leave no doubt as to the necessity for opera 
tion But accurate knowledge of the ex 
tent of the damage will prove of the greatest 
value m making a decision as to when ex- 
ploration should be earned out and in plan- 
ning the minimum opcrationonanill patient 
It IS the isolated lesions in the ethmoid and 
sphenoid region which cause most difiiculty 
A very hi^ standard of radiography is 
necessary m projecting these cells This 
IS due to the multiplicity of small cells that 
are superimposed upon each other, the in- 
ability to project these cells m silhouette 
without the supenmposition of numerous 
other structures such as the nasal couchae , 
and the difllculty m evaluating the findings 
obtained The routine coronal mental view 
may show no change, or increased trans 
lucenoy duo to loss of bone or the presence 
of air, or, more frequently, opacity due to 
blood m the brain or the sinuses 
Stereoscopic posteroantenor views with 
varying degrees of tilt are useful In the 
oblique position, as for the optic foramen 
view and tilting tho tube 15^ or 20* toward 
the feet, it was found that a good definition 
of the posterior snd middle ethmoids could 
be obtained, expecially where tbs orbital 
roof extension of the frontal sinus was small 
Many beautiful diagrams are given to 
illustrate the different views 
Trcalmcni Access to the dural emus de 
fects anterior to the groove for the antenor 
ethmoidal vessels and nerve is easy by the 
extradural route Fractures of the dural 
sinus defects posterior to this groove require 
a high standi of radiography They are 
more difficult to assess, and the intradural 
route IS the method of choice 
IndtcaltOM for eorly trealmcnt are (1) 
Small penetrating wounds limited to the 
frontal emus in which roentgenograms 
show no fractures farther back (2) Small 
missile wounds through or near any par- 
anasal smus with suspicion of intracerebral 
clot or abscess These are explored through 
a frontal flap 

Indtcaltons for delay &XO (1) Where there 
is considerable difficulty m diagnosis, be 
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cause of uncertainty as to whether the mis- 
sile has passed through the ethmoids or 
sphenoids on its way to the brain. (2) 
Where the foreign body is seen to be in the 
vicinity of a vital brain center. (3) Where 
the defect is believed to be the result of 
Assuring and not of direct injury. (4) 
Where the radiography shows a posterior 
ethmoidal or sphenoidal defect; a very ex- 
tensive operation with wide exposure being 
required. (5) Where meningitis is present. 

Results: There were 28 deaths in 88 
missile wounds and 10 blunt head injuries 
in 98 cases. Of these fatalities 7 involved 
no operation. There were 10 deaths in 42 
cases in which treatment was carried out in 
the acute stage. Eight of these 10 deaths 
were considered to be due to fatal brain 
damage. 

In a second group of 18 patients, 8 already 
had had a preliminary operation carried out 
forward; one of these died. This group of 
18 patients resulting in one death had 
definitive treatment of the dural-sinus com- 
munication with graft during convalescence. 

In the third group of 21 patients, a pre- 
liminary operation only was done; 10 died. 

Editorial Comment: These three articles 
are chiefly concerned with the neurological 
aspects of a group of complex injuries which 
also concern the plastic surgeon. Par- 
ticularly full and well illustrated accounts 
of the neurosurgeons’ management of these 
cases in the early stages are given, as well as 
well classified pathological and radiological 
anatomy of the injuries. They indicate the 
plastic contribution to the wound closure by 
appropriately planned and cut' scalp flaps. 
The problems of time and methods of reduc- 
tion and fixation of associated fractures of 
the facial skeleton are not discussed. Nor 
are the early problems of nuuntaining the 
airway and those concerned with the choice 
of anesthesia described. 

Otto, Thomas O. : Wound Closure Without 

the Use of Grafts. Ann. Surg. ISS; 

778, June, 1947. 

The purpose of this article by Otto is to 
deplore the current indiscriminate use of 
split thickness skin grafts and to set forth 
the possibilities of wound closure ana- 
tomically and physiologically by two ancient 
surgical methods, namely, the radical 


undermining of sound margins and inter- 
polation (surgical transplantation of tissue). 

The author states that in dealing with 
11,000 battle-wounded men all wounds were 
closed by excision of wounds, undermining 
of the margins and the use of marginal flaps 
when necessary. The greatest problems 
encountered, according to Otto, were in 
treating the thousands of men who were 
received with wounds that had been pre- 
viously covered by split thickness grafts. 

A detailed description of the blood supply 
of the skin is included along with specific 
information regarding the technic of radical 
undermining of skin and elevation of mar- 
ginal flaps. 

REPAIR OF DEFECTS 

Elkins, C. W., and Cameron, J. E.: Cranio- 
plasty with Acrylic Plate. J. Neuro- 
aurg. 3: 199, May, 1946. 

Acrylic acid plates have been used by 
Elkins and Cameron for skull defects in a 
series of 70 cases between June, 1943 and 
January, 1946. The technic of the pro- 
cedure is accurately and minutely described. 
They have perfected this technic so that it 
may be carried out in one procedure and with 
local anesthesia, where formerly two pro- 
cedures and a general anesthesia were 
necessary. 

In their series of 70 cases they have had 
seven infections as complications, two of 
which necessitated removal of the plates. 
One plate had been in position for 10 months 
and was essentially unchanged in appear- 
ance. 

The authors contend that the material 
is satisfactory for the repair of skull defects 
because it is readily accessible, and the plate 
can be made by any competent dental 
technician. The completed plate is a result 
of a direct impression of the defect and con- 
forms to the defect. They further claim 
that there is a minimum of operative trauma. 
They state, however, that this procedure 
would be disadvantageous in traumatic 
cases in which the wound is potentially 
infected. 

Carmody, John T. B., Comdr. (MC) USNR: 
The Repair of Cranial Defects with 
Special Reference to the Use of Can- 
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cellous Bone. New England J Med 
393, Feb 21,1946 

Tho argumenta for and againat tho use of 
tantalum are discussed by Carmody at great 
length He claims that tantalum has been 
and contmues to be the most satisfactory 
metal used in cranioplasties It is light, 
non magnetic, and chemically inert, la 
easily modeled and does not require pre 
lumnary casting He states, hoviever, that 
tantalum is not suitable m all cases 
Heavily scarred areas have broken dovm, 
and tho body has extruded this metal like 
any other foreign body Also the posst« 
bility of cortical fixation has not been dis 
proved Another factor to be considered 
IS that the opacity of tantalum prevents the 
possibihty of future roentgenographic 
studies 

The author then gives tn'O illustrated 
case histones in which the tantalum plate 
had to be removed because of infection 
Cancellous bone chips from the ilium (auto 
genoua) were then placed in the defect, 
resulting in complete recovery 
Carmody states that the purpose of the 
article is not to condemn or undermine the 
use of tantalum in cranioplasty but rather 
to advance the use of cancellous bone graft 
lOg m selected cases He believes that 
cancellous bone may be the material of 
choice in selected cases and that its use 
should not be relegated to the past 

Albntten, Frank F., Jr.. Simultaneous 
Repair of Peripheral Nerve and Soft 
Tissue Defects In the Forearm Am 
J Surg Its 447, Apr 1947 
In the repair of extensive injuries to (be 
extremities, as pointed out by Albntten, it 
has become an accepted measure to fill the 
defect with a graft of normal fat and skm 
before the reconstruction of the underlying 
nerve, bone or muscle is undertaken This 
method has one notable disadvantage in that 
It requires a penod of waiting during which 
the underlying elements may become 
scarred, adherent or atrophic 
Albntten desenbes a plan whereby the 
soft tissue defect and the underlying neiwe 
injury are repaired simultaneously The 
first stage consists of the following (1) 
The scar tissue is meticulously excised 
(2) Tho nerve is explored, mobilised, 


transplanted and sutured (3) A pattern 
fiap IS raised from the abdomen and sutured 
to the defect in the forearm, the exposed 
area in the donor site being covered by 
approximation of the adjacent tissue The 
second stage is undertaken 3 or 4 weeks 
later, when the flap is divided along its 
attachment to the abdomen 

EPITHELIOMA 

Pack, G. T.. The Management of Pig* 
mented Nevi and Malignant Melano- 
mas. South M J Jlfi SZ2, Oct 1947 
As pomted out by Pack, malignant mela- 
noma IS the most malignant and dangerous 
of all accessible cancers The neval cell 
and its malignant derivative, the melanoma 
cell, have their ongin in relationship to the 
complex tactile end-organ apj^aratus In 
this sense, these tumors aro derivatives of 
the peripheral nervous system and are 
neuro-ectodermal in ongm Occasionally 
the melanoma cells may be so actively 
reproductive that the lormsiioa ot pigment 
does not occur, and the tumors may appear 
to be non pigmented 

Pack further states that pigmented nevi 
and melanomas are not commonly found m 
the darker races, particularly m the Negroes 
and Mongols When found in the Negro 
it IS most often in such locations as tho sole 
of the foot, the nail bed, and the oral mucosa, 
regions which are not ordinarily deeply 
pigmented Malignant melanomas occur 
relatively more frequently in blond in 
dividuals, particularly those persons who 
have extremely pale skm 
The regional distribution of pigmented 
nevi and melanomas in the skm are not 
exactly the same Both tumors occur with 
considerable frequency on the face and neck, 
and with equal frequency in the skin of the 
trunk Pigmented nevi are not commonly 
found on the feet or on the gemtals This 
suggests that any nevus on the feet or gem 
tals would bo more likely to undergo ma- 
bgnant degeneration, explainable on tho 
basis of trauma by repeated irntation 
The author suggests the term prepubertal 
melanoma to indicate a group of nevi which 
resemble melanoma histologically but do not 
beha\e like them The pathologist should 
be informed concerning the age of the in- 
dividual and whether or not there is evidence 



514 


ABSTEACTS OP COHKENT LMEKATURE 


of approaching puberty. These nevi show 
remarkable pigmentary changes v?ith the 
onset of puberty in that they become much 
more darkly pigmented and have a tendency 
to become elevated above the level of the 
skin. Pack's experience with more than 
900 cases of malignant melanoma has been 
that none of these melanotic tumors of 
infancy and childhood have metastasized 
to regional lymph nodes. 

It is suggested that the malignant melan- 
oma, in its derivation from the pigmented 
nevus, is closely related to the endocrine 
system. Malignant melanoma occurring 
just after puberty and during pregnancy 
shows extremely rapid growth and wide 
dissemination. 

Discussing the relation of trauma to 
melanoma, the author mentions the fre- 
quency of melanoma on the soles of the feet 
in natives of the Sudan, attributed to injury 
from an irritating thorn. Case histories 
in this country would seem to suggest that 
repeated irritation of moles may be a factor 
inducing malignant change. 

It is not always possible to observe the 
transformation of a pigmented nevus into 
a malignant melanoma clinically. When a 
pigmented mole undergoes certain changes, 
such as becoming more elevated, with in- 
creased pigmentation, or with ulceration, 
bleeding and localized discomfort or pain, 
that tumor may be becoming malignant. 
If a pigmented mole is completely removed 
during its benign state, it never recurs as a 
melanoma. Every pigmented mole that is 
excised should be submitted for microscopic 
study. Surgical excision is the only appro- 
priate treatment for pigmented nevi and 
malignant melanoma. These tumors are 
notoriously resistant to irradiation. 

Excision and dissection in continuity 
are advised for primary and metastatic 
melanoma in regional lymph nodes. By 
this means, not only are the primary tumor 
and the first relay of metastases in regional 
nodes removed, but the intervening lympha- 
tics as well. In the past 15 years, 5-year 
survivals without recurrence have increased 
600 per cent. Pack believes that this im- 
provement can be attributed entirely to the 
adoption of the principles of radical surgical 
therapy as outlined in this article. 


Erich, J. B. : Extensive Epithelioma of the 

Buccal Surface of the Cheek: Report 

of a Case. Am. J. Orthodontics S5: 

607, Aug. 1947. 

According to Erich, malignant tumors of 
the buccal mucosa are usually squamous-cell 
epitheliomas. A few are highly active but 
the majority grow rather slowly and are 
graded Broders’ I or II. Tuberculous, 
83 q>hilitic, Vincent’s and other inflammatory 
ulcerations must be considered in the dif- 
ferential diagnosis. 

Cervical metastasis can occur early even 
though the primary lesion be rather small 
and low grade. Grade I epithelioma is not 
likely to involve the regional l 3 rmph nodes, 
provided the local lesion has not been 
traumatized or inadequately treated. This 
is particularly true in middle-aged and 
elderly persons. 

Low-grade epitheliomas are not radio- 
sensitive. For this reason the author favors 
surgical treatment. For extensive cancers 
and recurring tumors, electrocoagulation is 
the method of choice. 

For highly active lesions, which are ex- 
tremely radio-sensitive, irradiation should 
supplement surgical measures. The major 
portion of high-grade epitheliomas may be 
destroyed by surgical diathermy and by 
inserting radon seeds throughout the elec- 
trocoagulated base. 

Unless the local lesion is very small and 
very low grade, a block dissection of the 
cervical lymph nodes should be done. In 
Grade IV epithelioma external radiation 
applied to the neck is preferable to surreal 
measures. 

A case of extensive epithelioma involving 
the left cheek is reported. The lesion was 
Grade I and no nodes were felt. Dissection 
of the nodes was not done. The entire cheek 
was removed by surgical diathermy with ■ 
destruction of a small amount of maxilla 
and mandible. Eight months later recon- 
struction was carried out, a tube from the 
side of the cheat being used. No recurrence 
was seen after 2 years. 

MISCELLANIES 

Barker, D. E. ; Late Results in Surgery for 

Decubitus Ulcers. Am. J. Surg. 74; 

180, Aug. 1947. 
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A report on 80 cases of surgical repair of 
decubitus ulcers is given by Barker. 
Twenty of these patients have been ob> 
served for one to 12 years following surgery. 

On the whole, the results by excision and 
closure and by the use of daps have been 
excellent. Grafting, however, should be 
reserved for patients who are in such poor 
clinical condition that extensive surgery 
and blood loss would be contr^ndicated, for 
ulcers which have been grafted will ulti- 
mately break down. 

McBvitt, 'William G.: The Problem of the 

Protruding Ear. Plast. d; Reconstruct. 

Surg. i: 481, Sept. 1947. 

The anatomy and embryology of the ear 
are reviewed by hlcEvitt and the etiology 
of protruding ears is discussed in detail. 
A classification of protruding ears is ad- 
vanced, and the three types making up this 
classification are well illustrated with photo- 
graphs. 

The operations designed to correct the 
protruding ear are discussed under two sub- 
divisions: 1. hfethods designed to bring the 
entire ear closer to the head. 11. Methods 
designed to produce a normal antibelix. 
The operations in Group 1 are mentioned as 
being of lustorical interest only It is ob- 
served that Luckett first made note of the 
failure in development of the antihelix in 
patients with protruding ears as early as 


1910, and surgical procedures based on his 
observation improved results greatly. 

McEvitt believes that any of the various 
operations in Group II ba^d on buckett’s 
fundamental concept produces acceptable 
ears. Generally speaking, however, it is 
unnecessary to use mattress sutures, Lem- 
bert sutures, gauxe bolsters, and special 
materials such as stainless steel wires if 
tho cartilage of the ear has been adequately 
measured and ad|usted. A detailed de- 
scription of the author’s own surgical ap- 
proach to the problem is given, with illustra- 
tions to indicate the steps. An ellipse of 
skin is excised from the posterior surface 
of the ear, and a new antihelix constructed 
following an outline previously drawn in 
methylene blue. Excision and incision of 
ear cartilage or both are made as indicated. 
Parallel incisions are frequently made for 
measuring. Cartilage suturing is always 
necessary when no cartilage is removed but 
otherwise is optional. A light dressing is 
applied as a turban for 4 days, followed by 
placement of gauze strips held with adhesive 
tape. 

Editorial CvrrmenU There fa little that 
is new in this article about the correction 
of so-called “lop ears’* or “protruding ears.** 
However, it is a good summary of tho surgical 
history and present-day knowledge relating 
to this problem. 








NASAL DEFORMITIES OF SYPHILITIC ORIGIN 
V H ICAZANJI VN, M D. 

fi Deformities of the nose from syphilitic ulceration may be slight or extensive, 
depending upon the amount of destruction that has taken place They have a 
special appearance all their own, and are distmguished witliout difficidty from 
traumatic deformities Syphilis seems to attack the mucous membrane of the 
nose and gradually spread to the cartilagmous and bony framework Eventu- 
ally the septum as nell as the turbinates may be destroyed, and the entire nasal 
cavity IS covered vnth dense scar tissue The degree of deformity is proportion 
ate to the loss of supporting substance In a mild case, one secs a slight depres 
Sion of the dorsum of the nose due to loss of cartilage and contraction of scar 
tissue of the inner lining , m an extensive case, the 1o\n er half of the nose may be 
come a shrunken mass with distorted nostrils In some cases, part of the iving 
of the nose and columella may be destroyed It is not unusual to find the lip 
pulled upward, thus intensifying the deformity In cases under observation, 
by the author, the deformities were mainly due to destruction of the cartilagi 
nous framew ork of the nose and the inner lining There is rarely any loss of skin 
covenng or destruction of the nasal bones (Fig 1) 

METHODS OP TREATMENT 

A Mechamcal Devices Prior to the introduction of surgical methods, me 
chamcal devices v\erc used to raise the noae If the patient had a palatal per* 
foration, it was comparatively easy for a dentist to construct a denture with 
prolongations on the nasal surface to raise the nasal bridge Some ingenious 
appliances have been devised by Claude Martin (1), ICingsley (2), and others 
It is apparent that such support has only limited use, oi\mg to lack of elasticity 
of the scars covering the entire surface of the nose In order to given internal 
artifical support and nasal contour. Gillies (3) advocated lestonng the inner 
lining of the nose by a skin graft, held m position by special splints fastened to 
the anterior teeth 

The witer also used mechanical supports to maintain nasal contour m his 
patients during the First World War In one particular case the patient had 
lost the greater part of the hard palate, upper lip, and septum of the nose Before 
plastic procedures uere begun for the repair of the upper hp, an appliance was 
made to cover the palatal defect, with extension of its nasal side to support the 
lower part of the nose With such extensive traumatic deformities, prosthetic 
devices may be justified m certain instances Syphilitic deformities, on the 
other hand, are due primarily to loss of mucous membrane and cartilage of the 
nose, and sufficient mner lining and support to give the skin a normal contour 
can be supplied ■without resorting to prosthetic devices 

The operative procedure varies m each case, according to the degree of de 
formity — amount of nasal tissues available for reconstruction Consequently, 
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no set rules can be given. The following case histories are offered as e.xamples 
of general types of procedure which may be modified in detail as the condition 
requires. 



Fig. 1. Photographs showing nasal deformity of luetic origin. Note the marked retrao 
tion of the upper lip and shrinWng of the lower half of the nose. 



Fig. 2a. Diagrams (Case I) showing the incision lines around the wings of the nose 
After cutting through the adhesion, the skin of the nose expanded to normal size. The 
lateral incision lines are outlines of the flaps which made the inner lining of the nose as 
seen in figure 2b. 

Fig. 2c. Final suture lines after cutting through the pedicles of the naao-labial flaps. 


Case History No. 1.* This patient had a sore on the side of the nose which gradually 
developed into extensive ulceration. Under specific treatment the ulceration disappeared, 
but it left the nose in a deformed condition (Fig. 1). Examination revealed the lower part 
of the nose collapsed, mainly because of the destruction of the septum and mucous mem- 
brane. The columella was missing and also the lower part of the alae of the nose. The 


* Published in the Transactions of the American Academy of Ophthalmology and Oto- 
laryngology. 1937. 
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ippcr lip was retracted by the scars The plan adopted for this ease naa to restore the 
oner limcg of the nose aud to repair the columella 




Tiq 4 Pro oi>erative photographs (Case ID The lower half of the nose has shrunken, 
due to contracture of mucous membrane and loss of cartilaginous support 

The patient was operated on under general anesthesia An incision was made uloug the 
Bide and base of the nose, and the skin was frccl> separated from the uiulcrl) ing adhesions 
Undermnmig was earned above tho nasal bones (Tig 2a) Tongue shaped flaps were pro 
pared from the side of the face following the nasolabial lines (Fig 2b) and folded in to cover 
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Fig. 5. Outline of median flap. Incision was made just below the nasal bones and 
nasal cavity was entered. All adhesions within the nose were cut through until the skin at 
the tip was relaxed. 



Fig. 6 Fig. 7 

Fig. 6. The first statures of the median forehead flap. The akin is turned in to form the 
inner surface of the nose. 

Fig. 7. Diagram shows the end of the forehead flap sutured to the edges of the inner lining 
of the nose. The exposed raw area of the flap is covered temporarily with skin graft as seen 
in Fig. 8, 

the raw surface under the skin of the nose. Fourteen days later the second operation was 
performed. The base of the flap was cut in order to suture the alae of the nose in proper 
position (Fig. 2c). Eventually, the columella was reformed by borrowing a section from 
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Fio 8 Phonograph of patient (Case II) Skm surface of the forehead flap turns in to 
form the inner surface of the nose Exp^ed ravv area la temporarily covered 'nith^kiti 
graft. 



sutured over the frontal eminence The 
■ to cover the sides of the vestibule Skin 

the median line of the upper lip The restoration of the inner lining of the nose iMtb flaps 
from the sides of the face gave suflicient contour of the nose making further operation un» 
necessary (Fig 3) 
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Fig 10. Photograph showing skin covering of the nose; after the forehead flap had been 
sutured to form the inner surface of the nose 





Fig. 11. Final photographs of patient (Case II) Hiao bone graft had been inserted for 
the improvement of the contour of the dorsum of the nose 
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^VllUe the procedure employmg I j.teral flaps giv es satihfactory results m experi- 
enced hands, the median forehead flap repair of nasal defects is i more reliable 
procedure and more uniform results can be expected The operatue procedure 
m the following case history follows the pnnciple of the N^latou and Ombr6- 
danne operation, but differs in details 

Coic Hislory iVo S Thia 35 year old female had an infection of the nose in childhood 
Since then her nose had remained depressed (Fig 4a & b) Examination showed the nasal 
bones to bo of normal contour, but all the cartilages of the lower half of the nose were ab 
sent, the bridge was depressed, the vestibule contracted, the tip was a small button of tissue, 
the septum was entirely destroyed, and the upper hp was retracted upward There waa 
no history of tuberculosis The Hinton test was negative, but there was a strong suspicion 
that the ulcerative lesion she had in childhood was probably due to congenital syphilis 
Operation was performed under two per cent novocam injection over the forehead as well 
as over the sUii of the nose An Incision was made over the dorsum, just below the nasal 
bones, following the sunken line in back of the wings of the nose The nasal cavity was 
entered All the adhesions of the mucous membrane were cut through until tho lower 
part of the nose became loose (Fig 5) A median forehead Hap about one inch wide was 
then raised, folded down, and sutured to the mucous membrane of the tip of the nose the 
skin surface forming the inner lining (Fig 5, 7) The raw area of the forchc id was closed 
Tho exposed raw surface of the Hap was covered temporarily with a skin graft (Fig S) 

Thirty three days later the next operation was earned out under novocain anesthesia 
the previously formed forehead Hap was severed at its proximal end and replaced over the 
frontal eminence The adhesions of the vestibule were cut to release the skiu of the nose 
and tho resulting raw area was covered by tho remaining part of tho forehead (lap Thus 
the forehead Hap supplied tho entire inner lining of the nose (Pig D) The opening of the 
dorsum of tho nose waa closed by joining tho skin edges (Fig 10) 

Following these two operations, the patient bad a third operation, a transplantation of 
bone over tho dorsum of the nose was performed by my colleague Dr Edgar Holmes seven 
months later (Fig 11) 


SUM&lAB^ 

Two surgical piocedurcs are presented here for the correction of nasal deform- 
ities from luetic infectiou Doth arc based on the principle of supplying hmng 
of the nos>e One type is treated with a sKm flap from tlie forehead, and the 
other with a flap from each nasolabial hue Clinical results of both types are 
good, buti am mclmcd to think thatif thcpatient has a moderately high forehead 
and loose enough skm to clOi,e the gap by approximation of the borders, the 
median scar eventually becomes invisible 
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WET DRESSINGS IN PLASTIC SURGERY 


WILLIAM S. KISKADDEN, M.D. 

AND 

ALLYN j. McDowell, m.d. 

The value of wet dressings in infected wounds has long been recognized. How- 
ever, the methods of employment and the results presented here differ sufficiently 
from the conventional use of wet dressings to warrant presentation. The wet 
dressings described have been used on a large number of free skin grafts, ped- 
icle flaps, composite grafts and wounds with severe lacerations and interference 
with blood supply. The results, we believe, are definitely superior to those 
obtained in similar wounds where the former type of wet dressings had been used. 
We are aware that the variations in technique described here may seem small 
but they have proved to be of value. 

MODE OF ACTION 

Presumably a wet dressing promotes growth and healing in the presence of 
infection by: 

(1) The preservation of any microscopic blood vessels which because of their 
tiny caliber cannot tolerate the trauma of short e.xposures to dry air, or incorpora- 
tion by a dry crust or clot; often the ordinary vaseline dressing may have a de- 
structive effect. 

(2) Increasing the absorption of e.xudates from within the wound into the 
dressing by dilution and subsequent capillary attraction, which depends on a 
continuous layer of fluid. 

(3) Preventing the formation in the wound of clots and crusts which tend to 
dam up secretions and blood with consequent lysis of tissue due to infection, 
pressure and loss of blood supply. 

All of the above factors are dependent upon the constant contact of every part 
of the wound wth a continuous layer of fluid. The commonly employed wet 
dressing will often offer only a damp layer of gauze which cannot effect any of 
the above conditions. 


INDICATIONS 

Wet dressings have been used in a series of severely lacerated and contused 
flaps secondary to traumatic injuries of extremities \vith much greater success 
than formerly when either vaseline-based preparations or inadequate amounts 
of solution were employed. Wet dressings are futher indicated in open and in- 
fected wounds and as a post-operative dressing whenever skin grafting is done 
on a base with relatively poor blood supply, such as fat or bone. The use of this 
dressing post-operatively on skin grafts where healed and closed areas are repaired 
has greatly enhanced the likelihood of a complete take. 

In severe wounds of the extremities the direct trauma to the tissues and ische- 
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Fio. 1 


Casel.D.F.: A onC'year old boy wasadnuttod nitb third degree burns of both buttocks 
Bustamccl one month previously n hen he >%as placed m a pan of hot water ^Treatment had 


' I . , . * OD admission, shoeing redundant granula- 

tions 

. . , . . ■ ’ taken completely following excision of 

. . . ■ . r . . Patient discharged completely healed 


mia secondary to vasospasm or thrombosis mayboth contribute to ensuing necro- 
sis of tissue. Here, the use of tvet dressings ttith an electric fan directed con- 
stantly on the dressing decreases metabolic demands by paitial refrigeration in 
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addition to the other benefits of the wet dressing. By supplementing this treat- 
ment with frequent sacral or brachial plexus blocks to combat vasospasm and 
thrombosis, we feel that we have saved considerable amounts of tissue which 
would otherwise have been lost. ' 



Fig. 2 

Case II, K. W.: A three-year old girl was admitted on 11-30-17 with dirty, granulating 
areas of anterior chest, abdomen, arm, chin and neck following third degree burns sustained 
three weeks previously when clothing caught fire. Treatment elsewhere consisted of grease 
dressings and systemic supportive measures. Her general condition was fair with a hemo- 
globin of 82%. A pre-operative transfusion of 250 cc. of whole blood was given and a second 
such transfusion was given at the time of surgery. After preparation with wet dressings for 
three days skin grafts were applied and wet dressings continued. 

Grafts are shown on the fifth post-operative day with a complete take of the grafts ap- 
plied. Four dermatome drums of skin were grafted at the initial operation and the remain- 
ing grafting was postponed in view of the patient’s general condition. The remaining raw 
areas shown were all subsequently grafted at a second operation three weeks later and the 
patient was discharged healed on 1-17-48, forty-eight days after date of admission. 

In any wound in which the survival of tissue depends on an embarrassed blood 
supply, the use of wet dressings seems clearly indicated. When considerable 
bleeding has occurred beneath a graft, as may happen following the use of a 
tourniquet, the protracted use of wet dressings post-operatively for as long as 
two to three weeks can result in the saving of a graft which would othenvise 
undoubtedly be lost due to the underlying hematoma. 

METHOD OP APPLICATION 

The post-operative dressing on skin grafts applied to contaminated granulating 
surfaces has in our experience provided the most frequent indication for a wet 
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dressing and such a wound can therefore be used as a typical example m describ- 
ing its application 

^Vhen the graft has been completely sutured m place, all blood accumulated 
beneath the graft is expressed and the dressing immediately applied As a rule 
the graft is pie crusted The graft la first covcied with smooth unfolded gauze 
flats so that only one or two single layers of gauze cover the graft Irrigating 
catheters are then laid in place over this gauze Even the thickness of one 
ordinary folded gauze flat beneath the catheters may cause absorption of the 
fluid by the overlying dressing and prevent full contact with the grafted area 
The catheters, which may be old ?5«^16-#20 urethral catheters wth extra holes 
cut in them, are spaced about tv^ o to three inches apart They are then covered 
with several layers of moistened gauze sponges and one or two layers of abdom- 
inal pads or mechanic's waste This entire dressing is then tied snugly in place 
over tlie graft by means of heavy silk sutures placed m the sUm margins about the 
penphery of the wound, m some wounds on extremities the dressing may be 
wrapped m place, but if any remote danger of displacement of the dressing exists 
the security of the tied on dressing is well worth the added effort This entire 
dressing is then supplemented w ith an outer dressing again using abdominal pads 
or mechanic’s waste wrapped on securely with stockinette bandages The use of 
cellophane, oiled silk, rubber sheeting or other imper\ious materials is avoided 
since It appears to promote the growth of pyocyancous and other infections 
Conversely, gauze rolls and gauze bandages are so porous that the dressing dries 
out with great rapidity 

After this initial application the success of the Umssing depends on keeping it 
constantly and thoroughly saturated with solution An inadequate amount of 
solution at any time may defeat the entire purpose of tlie dressing, while exccssiv e 
quantities do no harm The amounts of solution necessary will vary, particularly 
with the temperature and humidity of the area \Vc find that m dry southern 
California, wth the catheters spaced about two to three inches apart, three 
ounces of solution injected into each catheter every two hours day and night 

rio 1 

Case IV, DBA. four year old girl was adiniUcJ with deep soar contractures resulting 
from third degree bUnis of trunk sustained IS months previously and treated cisewherer 
The entire chest and abdomen were completely circuinstribed by a heavy and inelastic sea 


deeply scarred muscle and thinly covered bony prominences 


The graft*was dressed as 


B Grafts on the sixth ■ ' * 

areas of hematoma beneal » 

toma was absorbed with a i • 

tomala beneath grafts A 

with considerably less restriction of respiratory motion Donor sites were limited and 
further grafting of the remaining scir covering is planned 
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Fia. 5 

Case V, B. V.: A twenty-two year old man was admitted on 1-3-48 with third degree 
burns of both forearms and hands, sustained three weeks previously and treated elsewhere 
with grease dressings. The granulations were dirty but the patient’s general condition 
was good. After preparation with wet dressing for 48 hours, the involved areas on the right 
forearm and hand were excised down to a base of normal subcutaneous tissue and skin- 
grafted. A tourniquet was used during the dissection, then released and all visible bleeding 
points were tied before application of the grafts. Post-operative bleeding occurred beneath 
the grafts but with the prolonged use of wet dressings post-operatively, ail of the grafts 
survived. 

A: The extent and condition of the involved areas on admission are shown. The left 
hand was not grafted due to the small area of true third degree loss. 

B: The intact and healed grafts are shown six weeks post-operatively. The first dress- 
ing on the fourt post-operative day revealed extensive hematomata of 2 to 4 millimeters 
thickness beneath most of the grafts with one hematoma measuring appro.ximately 4 by 12 
centimeters. Wet dressings were continued for a total of two weeks during which time the 
hematomata absorbed and all of the grafts survived. Patient was discharged with all 
areas healed on 1-30-48, 4 week.s after hospital entry. 

usually will be adequate ; but in hot dry weather this amount may be doubled. 
It is the natural tendency for nurses to inject only the amount ordered or even 
less as soon as the dressing begins to soak through. It is important to impress 
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on all attending personnel that the dressing be kept constantly and thoroughly 
saturated with fluid and that no harm can come from any surplus amounts. 
Moreover, it is worth stressing the written order by underlining. Instructions 
should also bo given to inject supplementary amounts of fluid directly into the 
dressing in any instance where the catheters do not appear to wet sufficiently the 
entire area. We use a 2^% boric acid solution routinely as an irrigating medium 
since it has proved to be safe and eSectivc and its pH seems helpful to combating 
pyocyaneouB infections. However, normal saline or Ringer's solution may give 
quite satisfactory results. We have often used alternate injections of acetic acid 
solution to 1%) in cases where previous pyocyaneous infections existed. 

The use of adequate amoimts of solution to soak the dressing properly will 
naturally result in. an overflow onto the bed. Rubber sheeting to protect the 
mattress and the rest of the body will add to the comfort of the patient, but 
despite the wet bedding we have not had a single case of pneumonia or other 
respiratory infection that could be attributed to the use of wet dressings. Nor 
does the patient’s reaction to this enforced discomfort constitute a problem in his 
care; we take time to explain carefully the reason for using this type of dressing 
and enlist the patient’s aid in helping to see that the solution is adequately and 
properly used. No maceration, desquamation or skin irritation results cither to 
the graft or the surrounding skin from keeping the graft in this fluid medium. 
The wet dressing is continued for about four to eight days post-operatively in 
average coses and for whatever additional time is necessary, so long as the hazards 
of infection or necrosis of tissue exist. Where the recipient area has a poor blood 
supply a longer period is preferable. 

In composite grafts to the nose, chances of a *'take” are enhanced by keeping 
the dressing wet by moistening with a syringe. Here, because the dressing is 
small and evaporation may be rapid, the patient maybe instructed how to keep it 
moist since hourly wettmg is often necessary. 

In some dressings about the face and in other instances, where the use of a 
true wet dressing is deemed somewhat impractical, a worthwhile substitute may 
be found in the use of a dressing Initially saturated with a mixture of equal parts 
of 70% alcohol and glycerine. The hygroscopic properties of such a compress 
are such that it will usually remain moist for two or three days with no additional 
moistening. With proper precautions to protect the eyes from the alcohol, this 
dressing may even be used on grafts about the lids. 

We feel from our own experience that inferior results in the use of wet dressings 
will occur from any of these common errors: (1) Poor placement of catheters 
and inadequate wettmg of all involved areas; (2) Uie inclusion of too many layers 
of gauze between the wound and the irrigating catheters; and (3) the inclusion of 
impervious membranes in the dressing. 

RESULTS 

By employing wet dressings in this manner, results have been obtained in the 
face of infections and poor blood supply that we have not been able previously to 
obtain by any other of the more common dressings. Old third degree bums that 
when first seen are grossly infected and dirty from weeks or months of improper 
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care can often be grafted successfully within three or four days with no other 
preparation than the application of wet dressings and correction of any existing 
anemia with blood transfusions. This program does presuppose the complete 
excision of the granulatiag surfaces and scar base down to normal tissue at the 
time of operation, and the application of relatively thick grafts on such a base in 
order to ensure the maximum amount of elasticity and function in the ultimate 
result. Continuing the wet dressing for seven to ten days post-operatively 
routinely results in a complete take of the grafts in such cases without pockets of 
pus beneath the graft, blistering, hematoma or other difficulties which can lead 
to spotty or large losses of grafts with mediocre or poor results. We use the 
term “complete take” to mean 98-100% of the skin grafted despite the fact this 
term has been used to denote anything from an adherence of 60% of the graft 
upward. The occurrence of hematoma or infection with the loss of areas the 
size of a five-cent piece or larger should and can be avoided. 



RECONSTRUCTION OF THE THUMB 
By Transposition op an Adjacent Digit 
RADFORD C. TANZER, M.D.* 

AMD 

J. WILLIAM LITTLER, M.D.t 

Loss of the thumb constitutes a disability of such magnitude that some type 
of reconstruction is usually indicated, even though the affected hand is not the 
dominant one. Should the entire hrst metacarpal be preserved, a simple and 
reasonably satisfactory improvement consistsof phalangization of the metacarpal 
and lining of the cleft with a combination of adjacent skin flaps and free grafts. 

In the event that part or all of the first metacarpal has been destroyed, recon- 
struction becomes more complicated. Reported methods fall into three general 
groups. A frequently described procedure, applicable also in the case of an 
intact metacarpal, consists of the application of a tubed pedicle flap to the thumb 
stump, reinforced later by a tibial or iliac bone graft. This type of repair has 
the obvious disadvantages of rigidity and poor sensation. 

The second group consists of the transplantation of a digit from the opposite 
hand or from a foot. We have had no personal experience with this procedure 
but believe that any toe is unsuitable as a substitute for a digit and that the trans- 
plantation of a finger from the opposite hand, necessitating the union of bone, 
tendons and nerves in addition to complete revascularization of the digit, affords 
so many technical difficulties and possibilities for failure that its employment in 
thumb reconstruction should be very cautiously weighed. 

The third method employs the transposition of an adjacent digit into thumb 
positioa. TV’tS coasider this procedure dehoiteiy superior to the preceding ^U 2 e 
inasmuch as the continuity of vessels, nerves and tendons is preserved and the 
operative procedure simplified considerably. Numerous authors have described 
this type of thumb reconstruction, utilizing local skin flaps, with or without 
supplementary free grafte, to cover the created defect (1, 5, 6, 8, 11, 19, 20, 22, 23, 
27, 28, 29). In the majority of these cases the deficiency of available skin has 
imposed limitations of function but occasionally very serviceable reconstructions 
have resulted. 

In several instances a digit other than the one most adjacent to the damaged 
thumb has been employed (12, 14, 17, 22, 24). Usually the proximal phalanx 
has been sacrificed and the middle and distal phalanges carried to the first meta- 
carpal stump on a soft tissue pedicle. Such a procedure might be applicable 
when the first metacarpal is of nearly normal length but would almost certainly 
fail to g^ve adequate opposition in cases of extensive loss of the first metacarpal. 

To supplement the usual deficiency of local tissues for resurfacing after the 
transposition of on adjacent digit or ray, Dunlop (4) in 1923 reported the use of 
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an abdominal pedicle flap to fill the deft and a similar procedure was reported 
subsequently by Kelikian and Bintcliffe (13) and Parin (22). 

During our four years of military experience in the care of hand injuries we 
have had occasion to complete seven cases of transposition of an adjacent digit. 
In five of these cases an abdominal flap was necessary to afford proper position 
for the transposed digit. One case in which the a kin was exceptionally soft and 
pliable was closed by a dorsal Z-plasty and in another a pedicle flap of akin from 
an amputated digit was utilized. Although in each instance we have used a ray 
which has been damaged by the original injury we feel confident, in the light of 
this experience, that a normal digit can be justifiably transposed in selected cases 
and will give results superior to the other methods previously discussed. 

A satisfactoiy reconstruction of the thumb should meet these critieria. (1) 
It must have sufficient forceful flexion and extension to permit grasping. (2) 
The tip of the reconstructed digit must be opposable to the pulp of at least one 
and preferably two adjacent digits. (3) The tip must have some tactile sen- 
sation, otherwise much of its usefulness is lost. (4) Less important but never- 
theless desirable is an inconspicuous appearance and a reasonable reproduction 
of thumb contour. This paper is presented with the intention of standardizing 
an operative plan which will fulfill these requirements. We postulate a thorough 
imderstanding of orthopedic and plastic principles applicable to hand siurgery as 
an essential to its success. 

I. PRELIMINARY PREPARATION OP THE DAMAGED HAND 

A detailed discussion of the immediate treatment of hand injuries is not within 
the scope of this paper. Yet one should mention the importance of early mobili- 
zation and prompt coverage of the wound by free graft or, if necessary, by pedicle 
flap. Occasionally primary or secondary suture may be employed, but usually 
the amount of skin loss is such as to preclude this possibility. 

Thmnb loss is usually a part of more extensive trauma including carpal dis- 
ruption, extensive soft tissue loss, and loss or injury of adjacent rays. The one 
condition which definitely contraindicates the transposition of an adjacent digit 
is inadequate circulation. The latter should be carefully evaluated and any 
major procedure deferred until satisfactory nourishment is evident. Vasospasm 
may be reduced by dorsal S 3 nmpathetic block or sympathectomy. Other impair- 
ments need not cause imdue concern. Metacarpal fracture is insignificant since 
sufficient length can be obtained with the phalanges alone. Damaged flexor or 
extensor tendons may be replaced later by transplants and anesthesia can be 
corrected by secondary nerve suture, taking advantage of the shortening of the 
transposed digit to obtain approximation. 

A preliminary revision of scars is usually necessary. Any significant scar at 
the site of thumb loss should be excised in order to improve circulation to the base 
of the adjacent digit since the neurovascular bundle on the radial side is 
frequently destroyed. If the size of the scar prevents primary closure the defect 
may be ffled by an abdominal pedicle flap. In our series we have used direct 
flaps for this purpose. However, it is quite feasible to implant a tubed pedicle 
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flap into such a defect, utilizing tlie detached end liter to fill the cleft at the time 
of transposition 

At this time it is desirable to transplant any intact extensor tendon (or both 
extensor tendons in case the index finger is used) to the dorso radial aspect of the 
metacarpal (see Case II) The purpose of this step is to have the extensor tendon 
out of the operative field when the transposition is later efTccted Vs will be 
seen, the presence of this tendon in its usual position constitutes a vulnerable spot 
in the transposition procedure and led m one of our cases to the actual loss of 
the tendon (Case IV) 

If the digit selected for transposition presents a sensory nerve deficit one ra ly 
find it possible during a preliminary scar re\ision to perform a direct nerve suturo 
of the divided segments or of a distal segment to one of the thumb branches 

II TRANSPOSITION OP TIIL DIGIT 

In the usual evse in which tlie second ray is to be transposed a longitudinal 
incision is made on the dorsal aspect of the hand between the second and third 
metacarpal bones, extending from the mctacirpal bases to the mtcrdigital wel) 
and thence onto the volar aspect of tlie hand to the mid palmar crease If the 
extensor tendons have been previously transplanted they will not be encountered 
at this time, otherwise they are freed and retracted radially after dividing tlie 
junctura tcndinum As the dorsal incision is deepened the second dorsal inter 
osseous muscle is separated from its ittaehmcnt to the second metacarpal, leaving 
intact its attachments to the third ray TJie mtermctacarpal ligament 
divided and the metacarpal bones allowed to diverge, the first volar interosseous 
muscle being carried with the second metacarpal Tlio digital nerves and 
vessels are expo^jed during this maneuver The digital branch of the median 
nei ve to the index and middle fingers usually bifurcates near the proximal aspect 
oS the incision hut may he sptit i1 necc&sary The proper volar digitaV artery 
to the ridiul aspect of the middle finger is transected, particular care being 
exerted to protect the brancli to the index finger inasmuch as it may be the only 
intact volar artery to the digit (Fig 1) 

The metacarpal is transected thiough mid shaft unless a previous fracture has 
delei mined the line of division Sufficient mobilization is then obtained to 
rotate the digit into thumb position One has the choice of allowing the meta 
carpal to ho free in its new site or of fusing it We prefer the former since it i3 
exceedingly difficult to obtain and mamtaiii piopi r opposition at this stage If 
a sizable segment of first metacarpal remains, one may fuse it directly to tho 
rotated metacarpal segment (or in its absence to the proximal ph ilanx), fixing it 
with Kirschncr wires or witli an intra medullary bone peg 

At this stage a 1 irgc w edge shaped defect presents itself betw een tlie transposed 
ray and the adjacent metacarpal The new thumb is allowed to roll under tha 
fingers and the hand is brought onto a superior quadrant of tlie abdoinin il wall 
where a pedicle flap is laid out with a cellophane pattern, the base directed 
superiorly Tlie flap is dissected below the deep layer of the superficml f iscia 
inasmuch as bulk is desired to fill the defect A centimeter or two of the margin 
may be thinned to facilitate apposition 
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If the extensor tendons have been displaced at a previous stage they will not 
be encountered at this time, otherwise they will lie across the field and will inter- 
fere with proper placing of the pedicle flap. This situation can be obviated by 
displacing the tendons radially into a subcutaneous pocket where they are trans- 
fi.xed by a removable wire suture. 



Fig. 1. Usual operative approach for mobilization of an index finger to replace the 
thumb. Following this step, the extensor tendons of the index finger are drawn under the 
skin flap and anchored with a removable wire suture. The second metacarpal, if not al- 
ready fractured at the time of injury, is transected and the index finger moved into thumb 
position. 

The defect on the abdominal wall is closed by undermining or by free grafts 
and the pedicle flap brought over the dorso-radial aspect of the hand and im- 
planted in the cavity. A particular point is made of bringing a broad, rounded 
comer of the flap well down into the palm of the hand without tension. Mar 
ginal losses in this area or an insufficient palmar incision will limit abduction of 
the reconstructed digit. 

The flap is let into the defect dorsally because it permits more complete appli- 
cation and allows the reconstructed thumb to fall into a natural position. In 
one instance (Case III) we applied the flap from the volar side but the method 
was not used further because of the flattened position assumed by the transposed 
digit. 
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A Milnerable feature of this stage the difficulty m carrying the pedicle flap 
into the deepest recesses of the wedge-shaped defect Small hematomuta were 
consistently noted m this area when the hnal insertion was cairied out and in one 
instance (Case IV) an actual abscc'^ dc\eloped To leduce this risk the follow - 
mg modification is used (Case Y) A fluffed gauze pack is cai efully pressed onto 
the flap to eliminate the underlying pocket and maintained m position by a 
mattress suture carried thiough pack, flap and palm of hand and tied o\er 
buttons 

Finally the hand and flap are carefully packed m fluffed gauze and immobilized 
by adhesive stiappmg The detachment and insertion can be carried out m one 
stage after three weeks although wc ha\c usually allowed several days to elapse 
between these two steps. 

111. POSITION’ING \ND VCTIVATION OF TUL TIUNSPOSED DIGIT 

Because of its functional importance wc picfer tlie propei positioning of the 
transposed digit as a separate operative step Fixation of the tiansposcd digit 
to the carpus m a functional position may be done directly or by means of a bone 
giaft If satisfactory contact can bo mule between metacarpal or proximal 
phalanx and carpus, position is maintained with Kirachner wires and direct union 
icsults However, it may bo necessary to bridge a gap between carpus and digit 
With a bone giaft llie latter is fused to the proximal plialanx, thus elimi- 
nating the mctacaipo phalangeal joint, and flnal position of the digit is de- 
termined by' the caipal fusion It sufficient fiist metacarpal stump remains, 
It IS fused to the proximal phalanx of the transposed digit The thumb m 
functional position can be considered as an extension of the radius and is placed 
so that the terminal phalanges of the hngers converge upon its terminal phalanx 
From this point of “maximum pinch”, extension and flexion permit a w ide range 
for grasping 

Some shortening of the transposed digit is essential if it is to function effectiv ely 
as a thumb, and if it is iigid tlie shortening must be considerable Ihe active 
amplitude of intact extensor and flexor tendons may be jeopaidized if too much 
recession occurs When considerable sliortcning is desired it is feasible to ampu- 
tate the tciminal phalanx of the transposed digit (Case IV and VII), tlius pre 
serving tendon amplitude, giving more effectiv e coiiti ol to the digit and pi oviding 
a full rounded tip 

If the transposed metacarpal is fu''C(I to the carpus leav ing the mctacarpo 
phalangeal joint intact, hypeiextension of this joint and compensatoiy flexion 
of the inter ph ilangeal joints may lesult Xoiinally the intrinsic muscles in un 
tain flexion of the mctacarpo-phalangeal joint, but when the metacarpal is 
shortened and rotated their function is impaired Coriection of this deformity 
IS achieved either by a fusion of the metacarpo phalangeal joint m a functional 
position or by a tendon transfer to stabilize the joint If tenninal phalangeal 
llevion persists the pIuilaiLx may be amputated or the distal pli ilangeal joint m ly 
be fused m a functional position 

In case of flexor tendon loss a free graft or a transferred ring sublimis tendon 
Will provide flexor function Loss of the extensor tendon necessitates the u->e 
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of a free graft. In the normal thumb the long extensor functions also as an 
adductor, hence restoration of this tendon provides some lateral stability of the 
transposed digit. 

In the presence of a mobile metacarpo-phalangeal or carpo-metacarpal joint 
stability plus active opposition is gained by transferring the sublimis tendon of 
the ring finger to the proximal phalanx of the transposed finger, using the flexor 
carpi ulnaris as a pulley (Case IV). If the proximal phalanx is fused to the 
carpus such a transfer is unnecessary. 



Fia. 2. Case I. Pre- and post-operative views showing rotation of index finger and fusion 
to first metacarpal stump in thumb position utilizing abdominal pedicle flap. 

CASE REPORTS 

Case I {JAB). A thirty-seven year old soldier was first seen in November 1944 following 
a shell fragment injury of the left hand incurred three months previously. The thumb 
including most of the first metacarpal was destroyed. The index finger showed a few de- 
grees of active flexion in each joint but no extension. Sensation was present throughout. 
The second metacarpal presented an uuunited fracture near its base (Fig. 2A). 

In February 1945 a heavy scar extending from the thumb stump to the dorsum of the 
second metacarpal was excised and the incision extended through the interdigital web be- 
tween index and middle fingers onto the palm, terminating at the mid-palmar crease. Dis- 
rupted extensor tendons to the index finger were found. The second metacarpal was 
mobilized in the manner described above and rotated into thumb position. The metacarpal 
segments were shortened to produce a digit slightly longer than the normal thumb and 
approximated, using two tantalum wires for fixation. The distal segments of the extensor 
tendons were next attached to the extensor communis tendon. A pedicle flap was outlined 
on the right upper quadrant of the abdomen, the base directed superiorly, and the defect 
in the wall closed by undermining. With the transposed digit lying in a position of oppo- 
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g (bottom left) and h {bottom right) Post-operative views showing function of trans- 
posed digit 


Bition the flap was implanted and the entire band carefully pached with fluffed gauze and 
iromobiJizcd. One month later the base of (he abdominal flap was severed and the insertion 
completed (Kig 2B), Immobilization was maintained for ten dajs, then graduated ac- 
tivity encouraged 
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Eight weeks later the fusion was stable, callus was demonstrable by roentgenogram and 
sensation was intact. The pro.ximal phalanx could be flexed forty degrees, the distal pha- 
lanx less so. The tip of the transposed digit could be forcibly opposed to the tips of the 
three remaining digits. Extension was limited but permitted reasonably satisfactory grasp 
(Fig. 20). 

Case II {ABQ). A gunshot wound of the right hand of a Puerto Eican soldier resulted 
in complete loss of thumb including the entire metacarpal. In July 1945, six months after 
injury, thick scar covered the thumb site and extended along the dorsum of the second meta- 
carpal which was fractured near its base and shortened. Fle.xion and e.xtension of all Angers 
were present and sensation was unimpaired (Fig. 3A). Roentgenograms disclosed the loss 
of the greater multangular bone. 

The scars about the carpus and dorsum of the hand were excised and the extensor tendons 
of the index Anger found to be intact. Both tendons including paratenon were loosened 
from the dorsal carpal ligament to the metacarpo-phalangeal joint and displaced to the 
dorso-radial aspect of the second metacarpal where they were anchored (Fig. 3B). Two 
months later the second ray was dissected free in the manner described in the text and the 
distal segment anchored to the base of the second metacarpal with tantalum wire (Fig. 3B). 
The cleft was Ailed by a pedicle flap from the left upper abdominal quadrant and the defect 
of the abdominal wall closed by undermining the margins (Fig. 3C). Twenty-flve days 
later the flap was detached and set in. Five weeks later the transposed digit showed ex- 
cellent flexion and extension but lacked stability at its base and the digit appeared too long 
and insufficiently rotated (Fig. 3D). 

In November the transposed metacarpal bone and metacarpo-phalangeal joint were 
excised, a tibial bone graft dowelled into the base of the proximal phalanx and the opposite 
end driven deep into the carpus. With the thumb held in a position of function a Kirschner 
wire was inserted through the bone graft and carpus, maintaining the digit in opposition 
to the middle Anger (Fig. 3F). The hand and forearm were Axed in plaster for ten days, 
then sutures removed and a more tightly Atting plaster cast applied and retained for six 
weeks. 

In January 1946 a review of the hand showed Arm clinical union of the bone graft. The 
transposed digit could be flexed 80 degrees at the proximal phalangeal joint and 30 degrees 
at the distal phalangeal joint. Full extension was possible. The transposed digit could 
be abducted to form a 60 degree angle with the middle Anger and would forcefully oppose 
the tips of the remaining three Angers. The grasp was Arm (Figs. 3G & 3H). 

Case HI (MS). A twenty-two year old soldier sustained severe damage to the radial half 
of the left hand from a sniper’s bullet. Examination in Januarj' 1945 three months later 
showed an amputation of the thumb at the metacarpo-phalangeal joint. A constricting 
scar covered the stump and base of index Anger (Fig. 4.A). Roentgenologically there was 
disruption of the second metacarpo-phalangeal joint (Fig. 4B). Flexion contractures of 
both phalangeal joints were severe and there was no sensation volarly nor on the distal half 
of the dorsum. The middle Anger and the head of the third metacarpal were absent and 
the fourth ray demonstrated flexion contractures, limitation of motion and a malunited 
metacarpal fracture. 

The second digit was obviously beyond hope of salvage as a functioning Anger but could 
be used to lengthen the thumb. sacriAcing the damaged middle and distal phalanges and 
rotating the stump to bring sensitive dorsal skin in opposition with the remaining Angers. 
In March 1945, flve months after injury, a thick plaque of scar at the base of the index Anger 
was excised disclosing loss of the neurovascular bundle to its ulnar side. The distal seg- 
ment of second metacarpal and the associated joint were excised and the proximal phalanx 
mobilized and fused to the freshened tip of the Arst metacarpal, after rotating 90 degrees 
clockwise to bring its dorsal skin facing the Anger tips. Fixation was maintained with 
tantalum wires (Fig. 4C). Four weeks later the flap was detached and set info the palm 
of the hand and the distal two phalanges of the index Anger amputated (Fig. 4D). 

To improve position an osteotomy was later carried out and the stump derotated as it 
was possible to suture a digital nerve branch of the transposed digit directly to a radial 
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nerve brunch When last seen by us m October 1915 the osteotomy was firmly united in 
good position The new thumb could bo forcefully opposed to the ring and little finger 
and there uaa evidence of nerve regeneration across the recent suture lino (Figs. 4D & 4F) 
CaselV (EM). Athirty sixjcaroldsoldierwasstruckin the left handbyaamperbullet 
in May 1945 Examination four months later shoued total loss of the first ray and firm 
scar covering the amputation silo (Pig 5A) Sensation uaa absent on the radial aspect 
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Fio 4 Case III 


of the index finger and its proximal ptiilangcal joint lacked 30 degrees of full extension 
Koentgenograms showed additionally a fracture at the base of the second metacarpal, loss 
of the greater multangular and a fracture of the lesser inullangular bones 

Before transposing the second digit it was essential to improve its blood supply by elimi- 
nating the extensive scar 111 retrospect we would now use a tubed pedicle flap to resurface 
this defect and later utilize the free end to fill the operati\e cleft at tlic lime of the Iraos- 
position In actuality the scar was replaced b> a small abdominal pedicle flap which was 
allowed to soften before proceeding with the transposition In December 1915 the cleft 
between second and third metacarpals was established in the usual manner, the distal frag- 
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b 


c 
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Fig. 5. Case IV 

a. View showing total loss of thumb and resurfacing of original defect with abdominal 
pedicle flap. 

b. Post-operative view following tansposition of inde\ finger and application of second 
abdominal pedicle flap. 

c Roentgenogram showing fusion of metacarpal to carpus and deletion of terminal pha- 
lanx. 

d. Tendon graft and transfer to restore extension and to provide active opposition. 

e. , f , and g. Final functional views. 

ment of second metacarpal shortened 1.5 cm. and impacted in the carpus. The defect was 
filled by a pedicle flap from the left abdominal wall (Fig. 5B). 
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Po3t-operative evaluation of the transposed digit disclosed excessive length, incomplete 
rotation with non-union and lack of extension. Functional position of the mobilized index 
finger was gained through direct union of the distal metacarpal fragment to the carpus, 
maintaining position with Kirschner wires (Fig. 5C). A free tendon graft (palmaris longus) 
restored finger extension. Opposition was improved and lateral stability at the.meta- 
carpo-phalangeal joint gained by transferring the sublimis tendon of the ring finger to the 
pro.ximal phalanx of the transposed digit (Fig. 6D). Because of excessive finger length and 
loss of terminal phalangeal extension, an amputation through the distal inter-phalangeal 
joint was done. The end result was a digit of proper length, opposable to the middle finger 
and possessing adequate flexion and extension for firm grasp (Figs. 5E, F& G). 

Case V {JHK). A twenty-three year old soldier was first seen in March 1916, fourteen 
months after a shell fragment injury of the right hand. Examination showed absence of 
the first and second rays, the site of amputation being covered by a soft, stable abdominal 
pedicle graft applied previously at another hospital. The middle finger was shortened, due 
to loss of its entire metacarpal, the range of motion was slight and the volar surface hypes- 
thetic. The ring and little fingers were intact but motion was limited. The wrist had only 
20 degrees of motion and lay in marked ulnar deviation (Fig. GA). Roentgenograms re- 
vealed fragmentation and loss of substance of the greater and lesser multangular bones in 
addition to the defects already cited (Fig. 6B). 

In April the margin of the graft on the dorsum of the hand was excised and an incision 
extended through the web between middle and ring fingers to the mid-palmar crease. No 
extensor tendon was evident. The usual rotation was carried out and the proximal pha- 
lanx of the middle finger allowed to rest freely against the carpus. .4.n abdominal pedicle 
flap was sutured into the defect in two layers. To eliminate the pocket deep in the cleft 
beneath the pedicle flap a bolus of fluffed gauze was placed over the flap on the dorsal aspect 
of the hand and compressed against the flap by a mattress suture which penetrated the 
bolus, pedicle flap and palm and was tied over buttons. The base of the flap was detached 
and the margins set in three weeks later (Fig. 6C). 

After a ten week interval the proximal phalanx of the .middle finger was fused directlj' 
to the carpus (Fig. 6D). This recession resulted in some loss of flexor tendon amplitude 
but sufficient remained for function. It was possible to rotate the digit 170 degrees. Ex- 
tension was restored with a free tendon graft. Active opposition was gained by prolonging 
the flexor carpi radialis with a free graft to the transposed digit. Because of the tendency 
of the fourth and fifth metacarpals to deviate ulnarward, the brachioradialis was prolonged 
with a split tendon graft coursing from the dorso-radial side of the hand to the ulno-volar 
side of the proximal phalanges of the two fingers, thus increasing the stability of the pinch 
mechanism (Figs. 6E, F, G, H). 

Case VI (FK). This patient had an incomplete paraplegia and severe injury to both 
upper e.xtremities. The left thumb was destroyed and the metacarpals fractured (Fig. 
7A). The original defect was resurfaced by a one stage abdominal tubed pedicle flap by 
Dr. Robert Payne (see Shaw and Payne, Surg. Gyn. and Obst., Vol. 83, pp. 205-209, 
1946) (Fig. 7B). A claw contracture involving all the fingers with marked ulnar deviation 
and flexion of the wrist rendered the hand almost useless. 

Steady traction flexing the metacarpo-phalangeal and extending the inlerphalangeal 
joints gradually restored finger function. The index finger was shortened, unstable and 
lacked extension, but flexion and sensation were present. The index finger was rotated 
into thumb position, the metacarpal shortened and fused to the carpus, -maintaining po- 
sition by Kirschner wires. Soft skin and a relaxed web between index and middle fingers 
permitted closure of the cleft by a dorsal Z-plasty. 

.Active opposition was restored by prolonging the fle.xor pollicis longus with a free tendon 
graft (palmaris longus) around the fle.xor carpi ulnaris and thence subcutaneously to the 
transposed digit where it was inserted into bone at the base of the middle phalanx on the 
inner side. Extension of the digit was restored by prolonging a wrist extensor with a free 
tendon graft. The ulnar deviation of the hand was partially overcome by prolonging the 
flexor carpi radiiilis with a free graft to the dorso-radial aspect of the third metacarpal base. 
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To improvG tho flevor meclianica of the shortened jmd rotated index finger, the snbUmis 
tendon ivas divided at the wrist and withdrawn from its fibrous sheath at the proximal 
inter phalangeal joint The subbmis commissure was cut and the tendon threaded beneath 
the earpal ligament and reautured (Fig 7C) 
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of all fingers were marked and the wrist was flexed and deviated to the ulnar side, secondary 
to loss of the radial extensors and the abductor pollicis longus. 

The dorsum of the hand was resurfaced with an abdominal pedicle flap and a three inch 
gap in the median nerve overcome by a direct suture of the common volar nerves to the 
proximal stump in the palm (Fig. 8A). 

Following return of sensation to index and middle fingers the second metacarpal was 
shortened and rotated into thumb position, fixing it to the carpus with Kirschner wires. 
The wide dorsal cleft was resurfaced with the integument of the functionless middle finger 
which was filleted and amputated at the metacarpal base. Amputation of the terminal 
phalanx of the transposed digit was done because of the flexion contracture and excessive 

a b 



Fia. 8. Case VII 

a. Shows abdominal pedicle flap covering proximal portion of hand, rotation of second 
digit, and skin of amputated middle finger resurfacing the intervening defect. _ 

b. Palmar view showing incisions for tendon transfer. Stabilization of wrist and fur- 
ther tendon transfer is contemplated 

length. The flexor tendons of the ring finger which were intact but adherent to palmar 
scar were released and the sublirais tendon divided at its insertion, withdrawn at the wrist, 
passed beneath the flexor carpi ulnaris and carried to the transposed index finger to furnish 
opposition. Traction on the ring finger overcame the flexion contracture. 

The above procedure was done recently on a totally useless hand. The object was to 
gain an opposable digit for the ring and little fingers whose protundus tendons are in- 
tact but function only moderately. It xvill be necessary to fuse the wrist in the func- 
tional position. Additional tendon work will provide finger extension, but this must be 
delayed until the tissues have softened (Fig. 8B). 

SXJMMART AND CONCLUSIONS 

1. A satisfactoiy reconstruction of the thumb should meet three criteria: (1) 
sufficient forceful fle.xion and extension to permit grasping, (2) opposability of the 
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t p of tlie reconstniclecl thumb to the pulp of at lea^t one djgit, (3) tactile sen 
sation at its tip 

2 A method for the icconstmction of subtotal or total loss of the thumb by 
tr insposition of an adjacent digit, meeting the abo\c icquiremcnts., w desenbed 
and seven case^ repoited 

3 In most cases the transposition of an adjacent digit to thumb position re 
quirts tlie u-'G of a pedicle flap to close the mtcivcning defect 

4 It lb preferable to pcrfoim the trmsposition and the honj fusion m separate 
stages 111 Older to obtain a moie accuiate positioning of the leconstmctcd thumb 

5 rollowmg fusion, fuithci revi'^ion m the nvtuie of tendon transfers and 
grafts or shortening of the tip is fiequenll> ncces‘'ii'y to produce a stable and 
properly functioning thumb 

6 4. damaged digit can often be more effectively employed m reconstructing 
a thumb than m attempting to lestoic its useful function is a finger 
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RECONSTRUCTION OF THE FINGERS 


GUILLERMO NIETO CANO, M.D. 

Bogota, Columbia 

R. M., age 21. Occupation; Factory worker. First seen on December 26, 
1946. The patient comes for consultation with five fingers of the right hand 
smashed by a rubber milling machine on October 24, 1946. The only treatment 
the patient has received so far is some dressings. 

Examination reveals that the second and third phalanges of the second third 
and fourth fingers and the distal extremity of the first phalanx of the index finger 
are missing. The skin is healthy around the proximal extremity of the first pha- 
langes of the fourth and third fingers; there is practically no skin at all around 
the second (Figs. 1 and 2). The wound still shows some fragments of black 
rubber. There is widespread infection. Extension and flexion movements in 
the three middle fingers are somewhat limited. 

December 3, 1946. First Operation. General anesthesia induced by inha- 
lation. 

1) Surgical cleaning of tlie wound in order to leave the first and fifth fingers 
without skin over part of the last phalanges and the second, third and fourth 
fingers with only the proximal extremities of the first row of phalanges. It was 
necessary for us to amputate from each of the three bones a small fragment in 
order to eliminate the chipped and necrosed parts and to promote a good healing 
of the grafts. After eliminating dead tissues and extracting other fragments of 
rubber from the wounded parts there is but little skin left to cover the bone 
fragments of the first row of phalanges in these three fingers (Figs. 3 and 4). 

2) We took a piece of bone off the crest of the ilium in order to build up the 
skeleton of the three new phalanges. The piece of bone so obtained has both 
compact and cancellous tissue. Each new phalan.x measures about 2 cm. in 
length by 5 mm. in width and 4 mm. in thickness. They are cut and drilled to 
match and are bound with wire sutures to the distal extremities of the phalanges 
(Figs. 3 and 4). 

3) Over the manubrium of the sternum, toward the left, we made a Gillies 
tubed pedicled flap in order to cover the first phalanx of the middle finger and the 
artificial e.xtremity of the same. We also made two other pockets under the skin 
which will serve for the same pui’poses for the second and fourth fingers. 

4) Skin grafting over the exposed areas of the first and fifth fingers. 

5) The parts were placed in their proper position. Then they were sutured 
and secured (Fig. 5). 

December 7, 9 and 11, 1946. Dressing; grafts look good. The sutures were 
removed on December 12. 

December 20, 1946. Second Operation. Thiersch graft under the tube. 
Normal development. 
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January 14, 1947. Third Operation. Partial covering with skin of the second 
and fourth fingers (Fig. 6, A and B). 




February 12, 1947. Fourth Operation. The skin covering of tlie second and 
fourth fingers is completed (Fig. 0, C and D) and the end of tlie tube was cut off 
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from the chest. The bone graft designed to lengthen the index finger has 
shortened itself to a fifth of its original size. (This fragment was e.xtracted and 
sent to the lab. Lab reported “bone tissue with zones densely infiltrated with 
polymorphonuclear leukocytes. Oedema and small zones of necrosis were also 
present.”) 

March 11, 1947. Fifth Operation. Severance of the second and fifth fingers’ 
adherence to the chest. The hand is now free. The skinless zones in the chest 
are covered with stamp sized skin grafts. 

April 7, 1947. Sixth Operation. Skin graft (dermatomic) to improve the 
appearance of scars on the chest. This operation was performed by Dr. Herbert 
Conway of Hew York Hospital, while on a visit to this country. 

May 3, 1947. The patient left the hospital. 



June 9, 1947. Control. The patient was able to go back to his former occu- 
pation; he was assigned to the same place and with the same salary he had before 
the accident. He wrote as well as before and the patient used his hand very well 
indeed in his daily work. We then took the photographs that appear in figs. 7 
8, 9 and 10. 


suaiaiARY 

After a severe smash of the fingers of the right hand a conservative treatment 
was attempted with the remaining fragments of the first row of phalanges in the 
second, third and fourth fingers, and the lengthening of them, using as skeleton 
part of the iliac bone, and the skin of the chest. Except for the loss of the bone 
graft applied to the index finger the results were as intended, producing a very 
satisfactory functional result. 








PLEXIGLAS SPLINTS: THEIR USE IN PEDICLE 
FLAP ATTACHMENTS* 


GORDON S. LETTERMAN 

Department of Surgery, Division of Plaslie Surgery, Washington Unhersily School 
of Hedicine, St. Louis, ilissouri 

Plexiglas splints have been constructed and used to distinct advantage in the 
immobilization of the lower extremities during the attachment of pedicle flaps. 
Such splints are composed of simple monocurved sheets of plexiglas which are so 
fitted and laced as to encase both lower extremities; the relative position of the 
tw'o extremities necessary for the attachment of the flap is maintained by several 
angulated connecting plexiglas strips (fig, 1). These splints are sturdy, clean, 
durable, and easily adjusted. They are light, cool, and comfortable for the 
patient. The occurience of pressure sores is non-existent. The splint is simply 
and quickly applied in the operating room and subsequent examinations and 
dressings of the flap and donoc site are readily accomplished (fig. 2). 

Plaster of paris encasements as customarily used for joint fixation in flap 
attachment may, in comparison, be quite cumbersome and uncomfortable. 
Their application is time-consuming in the busy operating room and postoper- 
ative inspections and dressings may require cast-cutting. At best, skin does 
poorly encased in plaster. 

Each plexiglas splint is made up of flve standard components; thigh and leg 
casts, knee bars, thigh brace, and leg struts. The thigh cast is composed of two 
simple quadrangular plexiglas sheets which embrace the upper portion of the 
extremity. Each half contains regularly spaced perforations along its sides for 
lacings by means of which the two components arc held in apposition to one 
another and by w'bich adjustment for thigh circumference and padding are made. 
Additional holes are present to permit the insertion of bolts for the attachment 
of knee bars and thigh braces (fig. 3). 

The leg cast is a composite of tlu^e rectangular sheets of plexiglas shaped to 
fit the general contour of tiio leg (fig. 4 ). Each piece possesses a number of holes 
for lacings and for the attachment of other components of the splint. The 
multiplicity of parts, while providing ample immobilization, permits one portion 
of the cast to be removed when a flap is raised from an underlying area (fig. 5). 

A foot piece has been designed for attachment to the leg cast but it has proven 
quite unnecessary in the majority of cases (fig. G). 

The knee bars consist of two strips of plexiglas inches wide which pass on 
the medial and lateral aspects of the knee and connect the thigh and leg casts. 
Multiple perforations permit the adjustment and maintenance of the knee in the 
desired angle of fle.xion (fig. 7). 


. .. r and arc not to bo construed as 
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Several connecting pieces are necessary and vary in minor detail with each case 
(fig. 8) . A semicircular strip of plexiglas is used to maintain the relative position 
of the thighs. One or two angular struts serve to hold the legs in position. Leg 
struts bear the weight of the flexed and raised leg and thigh and are, therefore, 
designed to rest upon the bed (fig. 9). They are best constructed of plexiglas 
strips ^ inch in thiclmess. 



Fig. 1. Patient immobilized in ple.xiglaa splint for attachment of a right leg flap to the 
anterior portion of thd left foot. 



Fig. 2. Flap to anterior portion of foot. A skin graft covers the site from which the 
flap was raised The accessibility of the attached flap permits and encourages frequent 
examinations and simplifies subsequent care and dressings of the wound. 


Plexiglas, in chemical structure a polymerized methyl methacrylate, is clear, 
transparent, thermoplastic, inert to body fluids and secretions, and possesses a 
surface hardness comparable to that of copper. It is available in cast sheets of 
a number of thicknesses and dimensions. Sheeting J and inch thick have 
proven most satisfactory in the construction of splints; they are sufficiently 
strong and at the same time light in weight. 

The fabrication of plexiglas is comparable to wood, brass or copper. One 
experienced in machining these substances will have no difficulty in working mth 
this material. Plexiglas is received masked with tough paper; the patterns for 
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Fig 5. Leg cast consisting of only one component permitting flap to be raised from leg; 
knee bar connects thigh and leg casts. 



Fig 6 Foot Piece 


the various components of the splint may be penciled directly on this paper. 
Jig saws, band saws, and circular saws designed for cutting metal are quite 
suitable for cuttingple.xiglas. Portable hand drills, standard verticle spindle drill 
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7 KncQ bars jommg thigh and leg casts and maintaining knee in desired angle of 

flexion 



Fia 8 CoVNLCTINO PlECLS 

presses or regular machine tt\ist tinlla are satthfactory for dnJhng the holes for 
the lacings and connecting pieces Since pleviglas ib both thcmioplastic md a 
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poor conductor of heat, it is essential that care be taken to dissipate the heat 
during tooling of the substance. Water is the best coolant. Usually, however, 
cast sections can be tooled without lubrication. 

Once cut and drilled, the forming of the thigh, leg, and foot casts is essentially 
a bending operation. Plexiglas becomes soft and pliable when heated to temper- 
atures above 220° F, and may then be easily bent and formed into the desired 
shape. The cast sheeting cut to pattern is placed in an electrically heated air 
oven at a temperature somewhere in the range of 248-284° F (120-140° C). 
When the sheet is properly heated, little or no pressure is required to make the 



Fig. 9. Plexiglas splint with leg strut resting upon the bed; this strut bears the weight 
of the raised and flexed left lower extremity. 

ple.xiglas conform to a previously prepared form block of the lower extremity. 
When formed, cooling may be accelerated by means of a fan. The form block 
of the lower extremity required in the preparation for the components of the 
splint is made by applying a light plaster cast to an average lower extremity. 
When semihard, the cast is cut along its entire lateral aspect and re- 
moved. Several additional rools of plaster are then applied to the cast and 
allowed to harden. The surface of the form block must be smooth and void of 
imperfections. 

The thigh brace and knee struts are heated and bent to meet the special needs 
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of each case. These pieces can always be returned to the oven and reformed in 
the event of improper shaping or for use in a later case. 

On a day prior to operation the plexiglas splint is fitted and the knee struts and 
thigh brace prepared for the specific patient. The individual’s lower extremities 
are first wrapped from hip to toes in sever^ thicknesses of sheet wadding; this 
covering provides padding and, of more importance, protects the patient from 
bums by the heated plejd^as. The standard thigh and leg casta are laced. The 
extremities are placed in the position essential to the attachment of the flap. 
ICneo bars are so bolted as to maintain the d^red flexion of the knee joint. The 
thigh brace and leg struts are then removed from the oven and so shaped as to 
hold the thighs and legs in the correct relative portions. The most satisfactory 
results are obtained when the struts are so constructed os to rest upon the bed 
rather than cross the legs anteriorly. The full weight of the flexed leg and thigh 
is thus shifted from the patient to the bed (fig. 9). After these pieces have cooled, 
the splint is ready for reapplication in the operating room. 

Piexi^as, by virtue of its physical and chemical properties, provides a material 
which has and will continue to find an increasing number of applications in 
surgery. The plexiglas splint provides a comfortable, readily applied, and very 
adequate method of immobilizing the lower extremities for the attachment of 
cross leg flaps. 



REDUCTION OF MASSIVE BREAST HYPERTROPHY 

H. 0. BAMES, M.D., F.A.C.S., P.I.C.S. 

Los Angeles, California 

In order to present the experience gained in twenty-five years of doing mamma- 
plasties, we recently produced a film in sound and color using the above title, in 
which it was intended that the colorcinematography would be so exact as to 
leave no doubt about any phase of the surgical technique, with the accompanying 
narration timed to the technique, explaining each step as encountered. This 
film has now been shown before various assemblies* and while receiving generous 
applause, each showing left the producer with the distinct impression that it fell 
rather short of the intended ideal. This was further emphasized by the many 
questions asked in the discussion. 

It is obviously impossible to give a complete course on mammaplasty in the 
fifteen minutes allotted for the showing of the film, nor was it planned to be so 
complete; but the discussion fully brought out that there was much more that 
could or should have been said in the narration, so that now, both for the sake 
of dociunenting this film presentation, as well as to answer more completely some 
of the questions asked, the printed word will be used to allow a leisurely study of 
the problem. 

Massive breast hypertrophy is a condition very frequently encountered. It 
is the subject of justified complaint and is entitled to relief. While there is con- 
siderable argument about its etiology, there is no question whatever about its 
proper treatment; that treatment is radical surgery. Being an external body 
deformity, its treatment very properly falls in the domain of plastic surgeiy. 

There are at present two well defined procedures in vogue, both of them meri- 
torious to a certain extent, and both of them subject to risks peculiar to their 
method. One method seeks to avoid tissue necrosis by simple amputation, 
leaving just enough tissue to suggest a reasonably normal sized breast, and then 
transplanting upon this mass the separately amputated areola and nipple as a 
free graft. The other method, which is demonstrated in this film, maintains the 
nipple and areola in undisturbed continuity with the glandular portion, and at 
the same time creates a well shaped normal appearing breast. 

Many questions have been asked about the physiology in a reconstructed 
breast. If lactogenesis is the function under consideration, the severance of the 
continuity of nipple and gland definitely destroys this function. If their con- 
tinuity is maintained it leaves at least an anatomical foundation for such function. 
Usually such a function either does not exist at all in a very large breast, or only 
to a minimal degree ; therefore it is not destroyed by surgery nor can it be created 
or recreated by it. However, the establishment of such function is practically 

‘Hollywood Hospital Staff, Loa Angeles, Sept. 23, 1947; International College of Sur- 
geons, Chicago, Oct. 1—4, 1947; American Society of Plastic and Reconstructive Surgery, 
San Francisco, Oct. 21, 1947 ; Marion Davies Clinic Staff, Los Angeles, Nov. 13, 1947; Fourth 
Congress, Latin-American Society of Plastic Surgery, Montevideo, Dec. 3, 1947; and Surgi- 
cal Staff, Ramos Mejilla Hospital, Univ. of La Plata, Buenos Aires, Dec. 10, 1947. 
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never requested as an object of reconstruction; the sole reason for reconstruction 
is to obtain relief from physical and psychological distress, directly due to abnor- 
mal size, shape and position. 

If erectibility of the nipple and erotic sensation are being considered, obviously 
the free transplanted nipple cannot compare ■with a nipple in which continuity 
of blood and nerve supply is practically undisturbed, although proponents of the 
other method appear to have demonstrated that this function returns to some 
degree even in the free transplanted nipple. 

If destruction or preservation of an internal secretion is under consideration 
one may well reason that the removal of such an extensive source of that secretion 
by either method should have a tremendously disturbing effect on endocrine 
balance; but such effect does not take place. hTo discussion is offered hero re- 
garding endocrine influence in the physiologically normal breast; but in a breast 
which is composed almost solely of hypertrophied fibrous tissue and fat, the 
actual potentially active gland being practically infantile, there can be no more 
question of the existence of internal secretion than there is in fibrous tissue and 
fat in any other part of the body. 

The above conception of the structure of a grossly enlarged breast is the reason 
for our paying so little attention to the preservation of the circulation which 
anatomically exists in the normal breast. The growth itself being so abnormal, 
we assume its blood supply to be equally so. Hence our objective is not to search 
for normally placed vessels, in order to prevent their destruction, but to clomp 
and ligate any bleeder encountered, being sure to leave the central core of the 
remaining breast tissue attached to the chest wall on the broadest possible pedicle 
of undisturbed circulation. By undisturbed we not only mean the non-severance 
of vessels, but also the avoidance of traumatizing in handling the remainder of 
the blood supply, for excessive or rough handling or twisting of the tissue may 
lead to thrombosis, which can as readily result in necrosis as if tlie vessels had 
actually been severed. We may occasionally cut one or more of the larger 
vessels, but we depend on the continuity of many smaller ones for adequate cir- 
culation. In actual practice it is surprising how little ligating has to be done; 
most of the minor bleeding is well controlled simply by clamping for a few 
minutes. 

The main reason for presenting this work is that beyond mere reduction in size 
and incident relief from physical distress, the technique of the operation attempts 
to correct p^chological distress by creating a form, shape and position which 
approaches the virginal ideal; a fullness and firmness of bosom which exacts for 
its owner the appreciation universally accorded a well shaped female figure. 
Such a result cannot be produced unless there is the most painstaking preopera- 
tive planning. It is well to do this several days in advance, taking photographs 
for the record, as well as for rechecking the delineation pattern. The application 
of the skin markings is done with the patient standing; it is then checked with 
the patient lying flat, as on the operating table. This is done to note the appar- 
ent change in pattern configuration, as the direct result of the change in position. 
It also frequently suggests a modification of the original design, for the final 
result must be acceptable in both pouHiom. 
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Sculptural visualization is first in importance in the proposed operative plan. 
Surface anatomy and geometries serve to indicate the delineations, but not to 
locate them. There are two patterns which must be applied if a satisfactory 
correction is to be obtained: 

First: The pattern of akin incisions, which affect the shape that is to be created 
only from the skin fixation viewpoint. 

Second: The deep pattern for elimination of the excess breast tissue, the realign- 
ment of the remainder, and its fixation on the chest wall. 

To design the akin pattern any suitable marking fluid may be used; our prefer- 
ence is 5% Brilliant Green in 95% Alcohol. For a marker we use the ordinary 
wood applicator with a very small amoimt of cotton on one end. But just as the 
artist makes a crayon sketch in a tentative design before he applies his colors, 
we use ordinary green ink to draft a tentative outline, marking and erasing as 




Fia. 1. HYPEBTBopHr AND PboiiApsds op Bbbasts 
Fig. 2. Right Bbeast. Design Stabted by Mabkino Base Point on Sub-mammaby Line 

seems desirable. An instantaneous eraser is an applicator dipped in H}^o, Purex 
or similar oxidizing agent. The permanent stain is not applied until the tentative 
pattern has been found acceptable in all positions. The design for the deeper 
transformation should take form in the surgeon’s mind, as he studies each case, 
but it must be as fixed in his mind as the permanent stain is on the patient’s skin. 

DESIGN 

1) The first fixed point from which to proceed is the level of the anatomical 
lower border of the breast. In a very heavy and very pendulous breast this may 
be displaced downward to quite an extent, but upon full elevation of the breast 
and palpation, the dividing line is readily established and marked (Figs. 1 and 
2) ; the same level is established under the other breast, and the two joined by a 
line across the midline of the body (Fig. 3). 

2) To obtain the new border line of the breast, we elevate the breast and draw 
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a curved line through, the base point mentioned above, running it mesially and 
laterally upward along its abduction curve to the level of the nipple line (Fig, 4). 
Upon the anterior wall of the pendulous breast we then draw its exact parallel 




Fto, 3. Bight and left base pomta joined in horizontal line to form median base line. 
Fia. 4. Curved lino following 8ub>mammary fold touching base line and forming posterior 
'iip’t of new lower border. 



(Fig. 5). During the final stages of the operation these two lines are brought 
together, establishing the new lower border of the breast. 

3) With this level visibly marked, we can now visualize and establisli the upper 
border of the new breast which we intend to create. Anatomically speaking, we 
might designate the fifth interspace for the lower and the second interspace for 



564 


H. O. BAMES 


the upper border, and anatomically this would be correct, but sculpturally it 
would be far from satisfactory, and a sculpturally acceptable result is what we 
are striving to create (Fig. 6). 

4) With the upper and lower borders established, we proceed now to mark the 
new locus of the nipple and areola (Fig. 7). For quick and easy marking of the 
new areolar site, we use a specially constructed ring of about 4cm. in diameter. 
Drawing oim marking applicator around the inside of this ring marks the areola 
for a breast of a normal sized torso; drawing it around the outside of the' ring 
marks the larger areola needed for the breast suited to a larger torso (Fig. 8). 
Note how this perfectly round mark in the standing position becomes an oblique 
ovoid in the recumbent position. Were we to place it exactly midway between 
these two borders, we might again be anatomically correct, if our subject pos- 




Fio. 7. New Locus op Akeola Designed on Each Side 

Fig. 8. Showing the method of marking the circumference of the new locus by using a 
special metal ring. The same procedure is followed to reduce the size of the original large 
areola. 

sessed virginal size and firmness of the breast; but a fully mature breast has nor- 
mally a greater fuUness in the lower hemisphere than in the upper, and in har- 
mony with this, the nipple is s imil arly slightly lower. Apply the marking fluid 
to the new position with the patient standing, then have her recline and check 
particularly that it is not too close in relation to the clavicle. 

Having satisfactorily marked the level of both nipples, their distance and 
equidistance from the median line of the body should be checked. If there is a 
decided difference in size between the two breasts it will be noticed, especially 
in the recumbent position, that the nipple on the larger and lower breast is farther 
from the median line than in the other breast. This deviation from the normal 
anatomical position must be noted and balanced with the other side. Sculptural 
visualization determines the new position of the nipple in relation to the midline. 
Only this sculptural visualization can establish its ideal location. In a large 
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breast the areola ^nerally participates in the expansion and hence it needs reduc- 
tion in size also commensurate with the reduction in size of the breast. By 
using the special ring mentioned before, the areola is thus reduced to a size corre- 
sponding to the design made in its new locus. 

The foregoing has outlined the typical buttonhole operation first performed by 
Villandres-Dartiquo or Dufourmentel-t It fully corrects the pendiiousness, but 
gives as a result a fiat or spread-out breast. To obtain a more virginal conical 
contour, the horizontal spread of redundant skin should be eliminated. Experi- 
ence has shown that a right angle inverted V with the apex in the center of the 
new nipple locus and descending to the new lower border circumference usually 
serves well in achieving the desired conical shape. With the marking of these 
inverted V's the skin design is completed (Fig. 9). 



Fio. 9 Fio. 10 


Fio. 0 . Right scgle inverted V with apex in center of new iocus of areola. Notice also 
correeponding reduction in sizo of original areola. 

Flo. 10. Completed design after erasure of unnecessary lines. Shaded portion indicates 
area where skin will be ablated. 

The operation is begun with the skin incisions following the skin design, and 
the ablation of the portions marked out as redundant (Fig. 10). This includes 
the circular area denoting the new areolar locus; the triangular area from the new 
nipple locus to the lower border lino, and the elliptic patch between the anterior 
and posterior lower border lines. Experience has shown that if the superficial 
circulation is left fairly undisturbed, especially in the vicinity of the areola, the 
much dreaded danger of necrosis of the nipple is greatly reduced; hence the abla- 
tion is made as close to the skin as possible. In the area immediate to the areola 
this ablation should be practically intradcrmic. The remainder of the breast 
is separated by blunt dissection with a gauze sponge. This is done at tho line 
of cleavage betwen the superficial fascia and the fascia enveloping the breast. 
Tho area which will serve to form the new bed is similarly prepared by blunt 

t Max Thobek; Plastic Surgery of Breaat aod Abdominal Wall, pp. 183>-1S6. April, 
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undermining to a level well above the second rib. We have now before us the 
denuded gland for alteration in size, shape and position. Here is where the 
aforementioned mental pattern comes into play. 

From the esthetic point of view the most undesired extension of the mass is the 
bulge toward the axilla; hence a radial sector of adequate size is resected laterally 
and inferiorly. The apex of this sector should not approach the nipple area 
closer than 2 inches in order to preserve intact the central core of the gland; later- 
ally it should extend to the full extension of the gland toward the axilla, and fre- 
quently even beyond this limit in order to remove the lateral extension of fat seen 
in many of these cases; posteriorly it must extend to the fascia covering the chest 
musculature. If this resection does not bring about a sufficient reduction in 
mass, then a small radial section may be similarly removed from the medial 



Fio. 11. Excision of lateral bulge in trian^ar wedge-shaped form with apex near the 
areola. Medial triangle indicates area of additional excision of hypertrophy when neces- 
sary. 


inferior sector (Fig. 11). This leaves a central core of breast mass absolutely 
undisturbed in its circulation with the vessels of the chest wall, a factor well to 
be considered if necrosis of any part is to be avoided. However there is as yet 
no procedure devised which is proof against ischemic necrosis resulting from 
thrombosis. 

No resection is made from the superior sector of the gland since this sector of 
the pendulous breast is too flat already. Hence in order to give the new breast 
the fullness and bust effect, all the available tissue of this area has to be conserved, 
shifted to a higher level on the chest wall, and even augmented by pushing up- 
ward some of the lateral portions of the mass. Anatomically, conservatism in 
this area maintains intact the circulation derived from the mammary and long 
thoracic arteries. To effect this shift of the breast to a higher level on the chest 
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wall, the aforementioned blunt undermining between superficial and deep fascia 
has to be extended \YeU above the existing upper border of the breast. 

In order to maintain the breast at this higher level, and to prevent the lifted 
portion from slipping medially or laterally, one or two sutures serve to attach 
this portion to the fascia over the second rib. This suture is functional only 
during the early days of healing; the permanent fixation depends on the extensive 
formation of fibrous tissue between Uie skin and the raw surface of the breast 
mass. This same sliaping force is also the factor which molds the remainder of 
the breast into a conical contour without the need of suturing the cut edges of 
the resected area. 




Were wc now to bring together the covering skin flaps and suture them ^vith 
appropriate fascial and skin sutures, wc might obtain a rather nicely shaped 
breast, and certainly one greatly improved by comparison with the original con- 
dition. However, in an adequately prepared large bed for the new breast, 
experience again has sIioNVii that spreading takes place in all directions, and the 
present conical shape wUl be rather flat in a few days, particularly so if a firm 
compressive dressing is applied. Hence in order to maintain the conical contour 
till healing has proceeded far cnoughfor its preservation, we apply a splint-and- 
fixation device which absolutely maintains this shape during such a period. For 
this purpose we use a heavy non-absorbablc suture which enters the fascia 
througli the skin below the baseline point, continues into the center of the medial 
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flap from the underside, emerges through the skin and reenters the flap about 1 
inch from its entrance, transfixes the breast fascia about 1 inch below the areola 
and continues through the lateral flap as it did through the medial one it finally 
emerges through the skin about 1 inch from its* original entrance xVs this suture 
IS dra\vn tightlj the breast is compressed into a narrow conical shape, lioldmg it- 
absolutel> film in its new bed (Fig 12) In addition to the above this com 
bined splint and fixation suture ser\es also to remo\e the tension from the edges 
of the skin flaps, serving as w ell to baste the center of the flaps to the breast mass 
underneath 1 his special suture is left in place for 12 da> s In order to prevent 
it from cutting into the skin, its visible three sections are underlaid with a small 
pid of gauze 

Approximation of the fascial and skin borders becomes now an easy procedure 
for it IS accomplished with very little tension We prefer interrupted rather* 
than running sutures for the fascia, placed about 1 inch apart The areola is 
secui ed in its new locus w ith interrupted sutures through the skin only Usually 
we do this just before bringing the flaps down, for it helps to center the aieola 
more readily m the molding process The skin edges are closed with interrupted 
or running lock sutures 

Ordinary gauze pads arc used for dressing, buffered with lap pads which aic 
held m place by means of 3 inch adhesive bands applied m the shape of a bias 
siere 

During recovery any position comfortable to the patient is permitted, so is full 
motion of the upper extremities The patient may be up and ibout is soon as 
the anesthetic has fully worn off Four days is the average hospitalization 
Skin sutures are removed in 8 days and tension sutures m 12 to 14 days 

CONCiaiSlQN 

The complete technique of the one stage operation for reduction of massive 
breast hypertrophy is presented 

In 25 years of experience with mammaplasties this method has been found to be 
the most effective and gratifying in the relief from this disticssing condition 

The result obtained is not only the relief from pliysical discomfort, but of the 
mental suffering as well, the former feeling of depression and inferiority is ic 
placed by heightened morale, liappiness and feminine pride 

Acknowledgement and thanks for the preparation of the sketches are due my 
assistant, Dr Salvadore Castanares 
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Standardization of technic and evaluation of the results of surgical repair in 
bony loss of the mandible were made possible during World War II by the con- 
centration of facial injuries in plastic centers. Of the battle casualties admitted 
to our center, 92 had injuries to the mandible requiring bone grafts. Recent 
literature on this subject has dealt, for the most part, with grafts obtained from 
one source.' - Because of the large number of cases treated at this center 

and because several types of bone grafts were used, we feel that observations of 
the successes and failures encountered should offer a worthwhile perspective of 
the entire problem. 

EARLY DEFINITIVE CARE 

One of the major medical accomplishments of World War II was the formation 
and efficient functioning of maxillo-facial teams which operated in evacuation, 
field and general hospitals in the various oversea theaters. The concepts of 
minimal debridement, adequate early repair of facial wounds, adequate immobili- 
zation and maintenance of normal occlusal relationships paid tremendous divi- 
dends in the long-range care of these patients. The results of this early efficient 
care were obvious when the cases arrived at our center.- An average period of 
two months had elapsed from the lime of injui-y until the patients were admitted 
to our service. On the whole, occlusal relationships had been well maintained 
with multiple loop wiring or arch bars. In a certain number of cases, particularlj'- 
those with edentulous proximal fragments and extensive bony loss, it was im- 
possible to maintain normal occlusion with simple intermaxillar 3 ' fixation; in 
these instances there were vai-jdng degrees of malposition. 

Practically all of the cases had localized bone and soft tissue infection, with 
extra- or intra-oral drainage, or both. Our early definitive care consisted of: 

(1) Institution and maintenance of adequate oral hygiene. 

(2) Control of infection with penicillin and sulfadiazine. 

(3) Sequestrectomies and incision and drainage of localized collections of pus 
as indicated. The generally accepted edict of conservatism with regard to 
sequestrectomies was closely observed. Only when a portion of the mandible 
presented itself in the wound or was obviously devitalized was it removed. 

(4) The extraction of fractured teeth and roots and those with periapical in- 
volvement was accomplished as soon as feasible, although an attempt was made 
to temporarily retain as many teeth as possible in order to facilitate splinting. 

* Formerly Lt. Colonel, Medical Corps, Army of the United States. 

t Formerly iMajor, Medical Corjjs, Army of the United States. 
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(5) Adefiuate splinting and immobilization of jnws. As soon as possible after 
admission to the plastic service splints were constructed. In most cases, these 



Tio. la Screw lock, wing-t>po cast ractal occlusal splint used to maintain position of 
mandibular fragments prior to and dunug reconstruction of mandible by bone grait 
Tig lb Splint in position, showing c\pOi»ed occlusal surfaces of teeth 

tverc screw-lock, tnng-type, cast silver appliances (Figs, la and lb). They t\cre 
made of cast german silver, t\ith a 16-gauge round wire as the hinge uniting the 
buccal and lingual flanges of the splint Locking ^vas accomplislied by a stainless 
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steel screw which held the two flanges together. The splints were cemented in 
place for protection of the teeth, rather than as a retentive measure. A com- 
plete description of this apparatus is given in an article by W. D. McCarthy, 
D.D.S.,® the member of our service who devised the splint. During splint con- 
struction, if there was malposition of mandibular fragments, the stone model for 
the splint was sectioned and re-united in normal position. This made it possible 
to maintain relatively normal relationships of the bony fragments with the splint. 
There was minimal resultant injury to the enamel or peridental membrane. 
When intermaxillary fixation became necessary prior to bone graft, and ordinary 
arch bar was frequently used in the upper jaw, if there was a relatively full 
complement of teeth. Where a number of teeth were missing, a splint similar to 
the one used in the lower jaw was constracted. 

In twelve cases of this series a short, edentulous, malposed proximal fragment 
was controlled by means of an adaptation of the Kazanjian pin. This pin was 
attached to the posterior portion of the splint with a stainless steel screw. In 
those cases with extensive bony loss on one side of the mandible, there was fre- 
quently a loss of inter-dental relationships, with a shift of the lower jaw toward 
the injured side. This was controlled by attaching training flanges to the splint 
on the lower jaw. These flanges were projections of metal attached to the buccal 
side of the splint and extending about 5 mm. above the occlusal surface of the 
mandibular teeth. It functioned as a guide in closure of the mouth and ade- 
quately maintained occlusal relationships. 

(6) Trismus therapy. When admitted to our hospital, most of the patients 
had varying amounts of trismus, resulting from prolonged intermaxillary fixation, 
tempero-mandibular joint damage, or extensive scarring within the oral cavity. 
Therapy which utilized the Stout trismus apparatus was instituted early and was 
continued until a relatively normal mouth opening was obtained. 

(7) High caloric diet and vitamin therapy. Most of the patients had been on 
a liquid diet for several months prior to arrival at our hospital and had lost vary- 
ing amounts of weight; they received a high caloric intake, supplemented with 
vitamin therapy. 


LATE DEFINITIVE TRE.A.TMENT 

Loss of Soft Tissue. The presence of an adequate soft tissue covering is essen- 
tial to the success of any bone grafting procedure. All of these cases had some 
cicatrix in the skin overlying the bony defect. Usually these scars could be 
excised at the time of the bone graft and closure of the soft tissues accomplished 
■without tension. In a certain number of cases, however, loss of skin, sub- 
cutaneous tissue and mucosa over the bony defect was so extensive that restora- 
tion of continuity of the mandible with bone graft would have been impossible 
wthout first supplying the overlying soft structures. This was accomplished 
with local flap shifts where feasible (Figs. 2a, 2b, 2c, 2d, 2e) or wth neck or neck- 
chest tubed pedicles (Figs. 3a, 3b, 3c). 

Restoration of Continuity of the Mandible. An average period of nine and one- 





Figs. 3a and 3b. Gunshot wound resulting in full thickness loss of lower lip and right cheek 
and destruction of entire body of right mandible. 

Fig. 3c. Covering and lining of lower lip and right cheek supplied by a flap lined with a 
split thickness skin graft and carried by a neck-chest tubed pedicle. 

Figs. 3d, 3e, 3f. Appearance of patient following iliac graft to restore mandibular con- 
tinuity and dermal fascial fat graft to correct contoural deformity of right side of face.' 
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half months clasped from the time a patient was admitted to the hospital until 
he was ready for bone graft. A minimum of three months, during which time 
the jaw was completely free from drainage, was insisted upon before the surgery 
was performed. If soft tissue had been supplied by either of the above mentioned 
procedures, we w.aited approximately two months before doing the bone graft in 
order to allow for stabilization of the local circulation. 



Fir.3,4:i.4b,4c,4d.X-rayaofmandibIcof paticiitahowniiifimrcs 2a.2b,2c,2d, 2e. Figs. 
4a and 4b show massive defect of symphysis and right body oi mandible. Figs. 4c and 4d 
show mandible after reconstruction with a rib graft. 

Evaluation of Tibial, Rib and Iliac Grafts. The osteoperiosteal graft, obtained 
from the tibia, is used for minimal bony defects of one-half cm. or less. It is cut 
thinly, including a minimal amount of cortex with the periosteum so that it can 
be easily folded over the defect and tucked under the adjoining bone fragments. 
As shown in Charts I and II, this type of graft was used not only as a primary 
graft in 30 cases, but also as a “feeder” graft where there had been failure of 




TYPE OP CHAFT 

ku^oeR used ! 

INTERVAL BETWEEN : 
INJURY AND GRAFT 

AVERAGE THEE POE 
CLINICAL UNION 

FAILURE OF UNION 



tnonihs \ 

v^ctks 1 


Osteoperiosteal . . 

36 

8.7 

10.3 

1 

Iliac crest 

22 

11.0 

12.0 

5 

Rib. . 

25 

9.3 

11.5 

4 

Tibial block 

9 

10.0 

12 

1 

Total ... . 

92 

1 


! 

11 


union or resorption of a previously placed rib or iliac graft. (Figs. 6a, 6b.) 
When used as a primary graft, there was one failure, a result of infection. As a 
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CHART NO II 
Analysit of failures 


tVTB or OtIOlNAt 
CRAFT 

xcASOK roa failure 

z^rc or sccottDARV 
craft 

TUfE FOR Cits- 
ICAl UKIOV 

COUUEKIS 

Rib 

Resorption and 
decalcification 
of graft 

Osteoperiosteal 


Residual bon} defect 
too extensive for 
osteoperiosteal 
graft Iliac graft 
finally used success 
fully to produce 
union 

Rib 

Resorption and 
dccalnOcation 

1 ofdistalendof . 
graft 

Tibial block and 
osteoperiosteal 

12 weeks 

None 

Rib 

Resorption and 
decalcificatioo 
of graft 

Osteoperiosteal 


Residual bony defect 
too extensive for 
osteoperiosteal 
graft Ihac graft 
finally used success 
fully to produce 
union 

Rib 

Resorption and 
dccalcification 
of graft 

Osteoperiosteal 

1 

Residual bony defect 
too extensive for 
oesteoperiosteal 
graft Iliac graft 
finally used success 
full} to produce 
union 

Ihac . 

Inadequate im 
mobilization of 
proximal frag 
meat 

Osteoperiosteal 

12 necks 

None 

Iliac 

Infection 

1 

j 

i 

Iliac 


Failure of union at 
distal end of second 
graft, probably due 
to inadequate CIR- 
' CULATION, since 
graft nas placed 
under skin and sub 
cutaneous tissue 
obtained from neck- 
chest tubed pedicle 
Osteoperiostial 
feeder graft finally 
produced good 

union 

Iliac 

Inadequate im- 
mobilization of 
proximal frag- 
ment 

Osteoperiosteal 

10 necks 

Original ihac graft 
extended from right 
to left ramus 
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CHART HO. n— Concluded 


TYPE OP ORIGINAL 
CRAFT 

REASON FOR FAILURE 

TYPE OF SECONDARY 
CRAFT 

TIUE FOR CLIN- 
ICAL UNION 

COIOCENTS 

Iliac 

Failure of union 
at distal end of 
graft, cause un- 
known 

Osteoperiosteal 

7 weeks 

None 

Iliac 

Infection; proba-| 
bly due to j 
Kirschner wirej 
used to stabi- ] 
lize symphysis ; 

Osteoperiosteal 

12 weeks 

1 

Both the original 
graft and the' osteo- 
periosteal “feeder” 
were bilateral to 
replace a major loss 
of the body. 

Tibial block. . . 

Unknown 

Iliac 

12 weeks 

Bilateral graft. 

Osteoperiosteal 

! Infection 

1 

None 


Patient transferred to 
another plastic cen- 
ter before secon- 
dary graft could be 
done. 


“feeder” the osteoperiosteal graft did not produce union in three cases. (See 
Chart II.) 

The combination of a block of cortical bone from the tibia, overlaid with an 
osteoperiosteal graft (Figs. 7a, 7b, 7c, 7d) is useful in defects of moderate size. 
It is easily obtained, the sturdy section of corte.v serves as a rigid bridge across 
the defect, and the presence of periosteum supplies an osteogenic element. How- 
ever, this graft is difficult to shape because of its extreme density and we limited 
its use to losses not involving the symphj'sis or angles. Nine such grafts were 
used in this series of cases, with only one failure. 

Rib grafts (Figs. 4a, 4b, 4c, 4d) or those obtained from the iliac crest can be 
used for all large bony defects of the mandible. One can secure large sections of 
bone from either site without producing a deformity of the donor area. Both 
grafts are relatively easy to work with and adapt themselves well to the contour 
of the mandible. We feel that the choice between them is largely one of personal 
preference. The inherent springiness of the rib graft sometimes presents a 
problem. When it is used to replace a major loss of mandible, there is occasion- 
ally a clinically demonstrable “give” in the lower jaw, most marked when the 
jaws are brought into occlusion. It is possible that in time the stimulation by 
mastication may produce enough additional calcification to overcome this dis- 
advantage. Of the twenty-five rib grafts done at our center, four did not produce 
union. In these four cases there was resorption of a portion of the graft and 
replacement by fibrous connective tissue. 

Grafts obtained from the ilium (Figs, oa, ob, 5c, 5d) were used in 22 cases of 
this series; five did not unite. An analysis of these failures is presented in Chart 
II. An iliac graft is easily obtained, readllji- shaped to any desired pattern and 
offers a good source of cancelous bone for replacement of a mandibular defect. 
After union occurs, there is adequate stability of the lower jaw. We made no 
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attempt to decorticate these grafts, except insofar as cortex was removed in the 
process of shaping. 

Operative Technic. Nitrous oxide-ether combination, administered through a 
nasotracheal tube, was the anesthetic routinely used. The plane of anesthesia 
was kept relatively light and curare was used when it became necessary to obtain 
relaxation of the jaws for reduction of malposed proximal fragments. 

Adequate exposure of the operative site is essential. Incisions along the lower 
border of the mandible were made long enough to permit adequate e.xposure of the 
defect and the fragments of the proximal and distal ends which required prepa- 
ration. In the cases with minimal bony defects, there was often sufficient 
platysma muscle left to permit separation of the fibers and re-approximation 



Fig. 8. Schematic drawing to illustrate operative technic of bone graft to mandible. 

after placemement of the graft. In most of the cases, however, the platysmar 
was replaced with scar tissue. In these we mobilized the scar and remnants of 
platysma to form an immediate soft tissue covering for the graft. Scar over- 
lying the bony fragments was completely excised. Dense fibrous tissue in the 
area of defect was removed in order to prepare an adequate vascular bed for the 
graft. 

Considerable attention was given to adequate preparation of the ends of the 
pro.ximal and distal fragments (Fig. 8). It is essential that as large an area as 
possible of active bleeding bone be in contact with the graft. Generally, the bone 
ends and graft were beveled ; in some instances a mortise joint was used for greater 
stability. 


ILWiDIDULAR BONE GUAPTS 


Tantalum wire was used routinely to secure the iliac, nb or tibial block graft. 
Two wres placed through previously prepared drill holes in the graft and proxi- 
mal and distal fragments were considered essential for adequate anchorage of the 
graft (Fig. 8). In the osteopenosteal grafts, the thin layer of cortex with attached 








nb graft. 

Fio 9c Appearance of mouth after vestibule reconstruction with split thickness skin 
graft 

periosteum was simply laid over the defect and adjacent freshened bone ends and 
tucked under the lower borders of the fragments 
Control of bleeding was often difficult because of the extensive deep scarring. 
Persistence m ligating all bleeding points was found essential in preventing post- 
operative hematomata. The ligature material used was 5-0 catgut. 
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Careful handling of the tissues is as important here as in any other plastic 
surgical procedure. A meticulous dissection technic is necessary to avoid per- 
foration into the oral cavity. Wound closure was accomplished by adequate 
undermining of flaps of skin and subcutaneous tissue and approximation without 
tension with 5-0 and 3-0 catgut. Superficially placed drains, left in position for 
24 hours, were used occasionally, where complete hemostasis was questionable. 
A carefully applied pressure dressing was used routinely. 



A Ar<a of «on|oufSt doforfnily (dtpr«»tion) 
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E Skin ond tubculonecoua tlft(»«reappro»lmoted overdraft 




Fig. 10 Schematic drawing to show technic employed in repairing contoural defects of 
the face by dermal fascial fat grafts. 


Post-Operative Care. For the first 24 to 48 hours after operation, these 
patients require constant observation and adequate nursing care. There is 
usually a marked secretion of mucus in the nose and throat, resulting from irri- 
tation by the nasotracheal tube. This is controlled by aspiration with a suction 
unit that is kept at the bedside constantly. Frequent turning is instituted to 
minimize the incidence of post-operative pneumonia. If respirations are shallow, 
carbon dioxide is administered to forestall pulmonary collapse. A pair of crown 
and bridge scissors is tied to a prominent place on the bed so that intermaxillary 
wires can be quickly cut to prevent aspiration if vomiting occurs. Nurses 
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trained and faimbar ^vlth the post-operative care of this type of patient are a 
tremendous asset to the surgeon. 



Fiq lla Gunshot wound rps\iltiT»r m mwi\06oft tissue loss of lower Iip and chin aud 


er reconstruction of soft tissue with a ncck- 
jntmuity of mandible with iliac bone graft 
Contour of chin restored with a preserved cartilage graft 

As a prophylactic measure, penicillin and sulfadiazme arc administered rou 
tinely for the first \\eek after operation A higli caloric liquid diet is started as 
soon as tolerated, prior to that t\atcr, salt and glucose lequireraentis are fulfilled 
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by intravenous administration. The first dressing is done on the fourth or fifth 
post-operative da 3 ^ 

Pre-paralion of Adequate Sidcus for Dentures. Followingresotrationofadequate 
continuity of the mandible, in manj’- cases there was a minimal amount of dis- 
turbance of the anatomy of the vestibule. Dentures to replace necessary missing 
teeth could therefore be constructed without revising the buccal sulcus. Z-plas- 
ties were sometimes necessary to increase the depth of the sulcus in localized 
areas and to relieve bowstring contractures. Following repair of major bony 
loss, however, there was usually complete obliteration of the sulcus and it was 
necessary to use split thickness skin grafts to create an adequate vestibule. In 
some instances, dental modeling compound with a split thickness skin graft 
sutured around it was used (Figs. 9a, 9b, 9c). In others, the graft was sutured 
to the mucosal edges of the dissected pocket, using iodoform gauze saturated in 
balsam of peru as packing to maintain pressure on the skin graft. The results 
were uniformly excellent with both technics. After removal of the stent or pack- 
ing on the tenth post-operative day, an acrylic splint was kept in place for several 
weeks to minimize shrinkage of the skin graft. 

Denture Construction. Over and above the usual problems of lower denture 
construction, the prosthecfontist was frequently called upon to improvise rather 
bizarre appliances because of the paucity and frequent malposition of the remain- 
ing teeth and the extensive loss of alveolar processes. The latter also made full 
denture constmction difficult since a bone graft could never adequately simulate 
the normal anatomy of the alveolar ridges. 

Restoration of Facial Contour. Patients with a major loss of the mandible 
usually had residual contoural deformities, even after bone grafting had been 
accomplished. Normal contour was restored by use of dermal fascial fat grafts 
obtained from the abdomen (Figs. 3d, 3e, 3f, 10). We over-corrected the defor- 
mity to allow for at least one-third shrinkage of the graft. Having followed a 
part of this group of patients for over a year, it is our opinion that maximum 
shrinkage occurs within the first three months. Several of the patients that 
required bone grafts in the region of the symphysis had residual contoural deform- 
ities of the chin. These were corrected by cartilage grafts (Figs. Ha, 11b, 11c). 

CONCLUSIONS 

A group of 92 patients requiring restoration of mandibular continuity were 
cared for on our plastic surgery service. A total of 106 bone grafts were required 
to accomplish these repairs. A statistical report of the results obtained is shown 
in Charts I and II. 

We feel that grafts taken from the tibia, ilium or rib can adequately restore 
bonj' continuity of the mandible. 

The important factors in effecting bony union of the lower jaw are: (1) Com- 
plete absence of residual infection; (2) Adequate splinting; (3) Adequate pre- 
and post-operative care; and (4) A meticulous surgical technic. 
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POLYETHELENE IN RECONSTRUCTIVE SURGERY 


LEONARD R. RUBIN, M.D., GEORGE W. ROBERTSON, M.D., 

AND RAYMOND N. SHAPIRO, M.D. 

From (he Department of Plastic and Oral Surgery, Waller A. Coakley, Director, Kings County 

Hospital, Brooklyn, New York 

The search for substances suitable for implantation in reconstructive surgery 
is never ending. For many years the limitations of bone and cartilage implants 
have restricted the scope of plastic repair. This paper is concerned with the use 
of Polyethelene, a new s 3 Tithetic material which has been implanted in the tissues 
with no untoward reaction to the host. First produced in Great Britain in 1936 
and in the United States in 1943, the material has had a large commercial use. 

The material was first used in surgery as fine tubing in continuous blood trans- 
fusions. Followng this, Ingraham, Ale.xander and Matson used Polyethelene 
as a dural substitute in neurosurgery. Their work demonstrated a complete 
absence of foreign body reaction to Polyethelene in e.xperimental animals. They 
also noted that Penicillin was not inactivated by the material. 

The use of Polyethelene in reconstructive surgery was begun at this hospital 
nine months ago. Our experience has demonstrated the fact that Polyethelene 
is one of the few synthetic substances which can be buried in human tissues with 
very little reaction. This knowledge has led to the frequent use of this substance 
in facial reconstruction. 


PROPERTIES OF POLYETHELENE 

Polyethelene has one of the simplest chemical formulae of all plastics. It is 
chemically inert and resistant to most of the common solvents. It has a natural 
flexibility and pliability and requires no additional chemicals (plasticisers) to 
give it these properties. It does not adversely affect the body tissues and its 
physical properties are unaffected by the temperature ranges of the human body. 

The material becomes amorphous at 115°centigrade but for practical purposes 
a temperature of 200° to 300° centigrade is needed to soften it sufficiently for 
molding into the required shapes. Sterilization is accomplished by soaking in 
70% alcohol for a period of ten hours. It should be noted that commercial Poly- 
ethelene often has additional compounds added to alter various physical prop- 
erties. Most of these compounds have been found to be noxious to the body 
tissues. For this reason only chemically pure Polyethelene has been used for 
surgery. 

PREPARATION OP THE IMPLANT* 

Since Polyethelene cannot be easily cut with a knife, rough forms are cut from 
blocks by means of a power saw. Final shaping and finishing is done by grinding 
with motor driven sandstone or emery paper wheels. 

* The authors are grateful to Mr. Warren E Peterson of the Bakelite Company for tech- 
nical information and for obtaining pure Polyethelene for these cases. 
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It 13 fairly easy to cast the material to desired shape A wax model is made of 
the desired implant This model is tlien invested m artificial stone The wax 
IS removed from the investing mold and the negatne filled with Polyethelene 
granules and heated to 300° centigrade Pressure is then applied to the mold 
and maintained until cooling has occurred 
In tfie operating room, minor adjustments m size and shape and contour may 
bo made by use of dental stones and burs The burs, stones and the dental hand 
piece are sterilized while the dental machine is covered with a stenie sheet Ihus 
exact structure may be obtained in the cousc of the surgical procedure 
The surfaces of the material are roughened to allow better vdliesion to tissue 
^Vhen large segments aie employed, multiple holes are drilled to permit fibrous 
ingrowths which gi\c additional fixation 

NAS\L IMPLANTS 

At present wnting, L shaped Poljcthelene struts have been employed in ole 
\ating the nasal bridge in six cases The struts which had previously been cut 
fromblockswcre trimmed to final size and shape at the time of operation and were 
inserted through a raid columcllar incision In three cases excess nasal bone was 
removed by chisel and the struts immediately inserted The post operative 
reaction has been considerably less th m that seen following cartilage msertion 
No twisting, warping or other irregularities luve been noted See figure 1 
(a to d) 

In one case of marked nasal deformity secondary to cleft lip, there was a con 
siderable amount of cxconation of the skm due to total absence of columtUar 
suppoit and a complete collapse of the nasal tip This patient developed signs 
of local infection post operatively and upon aspiration of the site of implant, 
purulent matenal was obtained from which staphylococcus aureus w is cultured 
llus complication was treated by aspiration of the exudate and instillation of 
PemciUm combined with the parenteral administration of Penicillin All signs 
of infection subsided withm a period of 6 days and the strut was retained intact 
If the implant had been cartilage, complete loss of tiiat material could have been 
expected 


CHIN IMPLVNT3 

Polyethelene implants have been used foi the correction of receding chins in 
SLX cases The case in which the most extensive implant was used is illustrated 
in figure 2 These implants have been inserted through submental skm incisions 
The inserts have varied m size from \cry small ones to the large one illustrated 
Each chm piece had multiple holes in it md each was sutured to the periosteum 
of the mandible The Polyethelene was firmly idherent m a period of three 
weeks 


FOllLlILAD IMPLVNT 

One segment 2 0 cm by 4 0 tm w is used for a skull defect in the forehead w ith 
excellent functional and cosmetic results 



c 


d 

Fig 1 Photographs of Polyethelene nasal strut implant Patient had a submucous 
resection performed at age of five following injury in auto accident The resultant de- 
formity at the age of 22 can be seen in Figures a and c There was a complete absence of 
any septal cartilage The alar cartilages were depressed and distorted Difficulty in 
breathing could be relieved by test elevation of nasal tip 

Figures b and d show post-operative pictures 3 weeks after implantation of nasal L- 
shaped strut This was implanted after a dorsal section of nasal bone was chiselled off 
The strut rests on the bony dorsum and on the nasal spine This early picture is being 
shown to demonstrate the minimal post operative reaction 

EAR RECONSTRUCTION 

The final word has not been said on total ear reconstruction. Preliminary 
results in one case have led us to believe that Polyethelene may be a useful aid in 
future ear reconstructions. 
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Fia 2 Photographs i . 
photographs u and c shoi 
plant at another chnic ■ ■ 
section Although this \ 
tt to fit the mandible clos 
methacrylate implant \u 
,Tbi8 piece confo 


to the mandible It is non immovable, 
all dressings except supporting collodiac 



A Polj ethelene form with multiple perforatioius and a rough tsurfaco t\ as made. 
Fne shape ttaa a gross exaggeration of a helix and anti-hchx but no attempt was 
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Fig. 2e 



a b 

Fig. 3. These photographs demonstrate the use of Polyethelene for ear reconstruction. 
Figures a and b show pre-operative condition. Figure c shows neck flap with Polyethelene 
implant. This approach to reconstruction was subsequently abandoned due to technical 
difficulties. The implant was removed and the flap tubed. This tube is evident in sub- 
sequent illustrations. Figure d is the implant. Figure e shows condition 10 days follow- 
ing insertion of Polyethelene in a scalp flap. Figure f shows condition after Z-plasty. 
Figures g, h and i show condition after formation of post auricular sulcus by means of a 
split skin graft. 
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made to fonn the posterior %\all of the concha. The form was inserted under a 
post auricular flap and gentle pressure was made over the flap to make the skin 
adlicre to all crevices The resultant scalp defect was coiered by a split skin 
graft, ^\^eu pressure was lemoved one week post-opcrativcly the skin was ad- 
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herent to the form and simulated noimal ear contour Z-plasties have been 
emplojed to utilize \estigial remnants of auricular tissue and a post auricular 
sukus has been formed by means of a split skin graft See figure 3 

COMMENT 

Clinical experience u ith a number of coseb has demonstrated that Polyethelene 
IS an excellent substitute foi cartilage oi bone It does not cause imtow ard tissue 
reaction nor is it adversely affected by the tissue It may easily be shaped by 
grinding, casting oi sauing Us use is not limited by consideration of size or 
shape Its use m the nose has certain advantages over the use of cartilage It 
will not vaip nor dissohe It rapidly becomes adherent, resists displacement, 
and produces less post-operativ e reaction than cartilage 
The material permits extensive reconstruction of the chin There is no limita- 
tion to size and final definitive shape is achieved immediately In contrast to 
diced or ground cartilage, the post operative reaction is negligible 
Our use of the material in ear reconstruction is limited to one case which is a 
yet incomplete Polyethelene has provided a thin flexible form to w Inch the skin 
adheres One operation established the general shape Completion of the recon- 
struction should requue relativel}' few subsequent stages Of great impoitance 
IS the fact that Poljethelenc is a poor thermal conductor This property ob- 
viates painful sensation upon exposure to cold and minimizes the danger of 
frostbite. 


CONCLLSIONS 

A new plastic mateiial has been picsentcd for use os implantations m facial 
reconstruction 

The substance is chemically mci t, has no unfavorable elTect on the body tissues 
and IS not unfavorably affected by those tissues. It is flexible and easily shaped 
and yet does not warp after implantation 

A number of cases have been demonstrated which illustrate some of the uses 
of Polyethelene m reconstnictivc surgery 
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ROBERT C. SEELEY, M.D. 

New York 

TYPES OF TIP DEFORMITY" 

Deformities of the tip can be divided into two categories, the bulbous type and 
the contracted type. Of the bulbous type, we may consider: 

1. ' Two congenital forms 

a. The fleshy hypertrophy type. 

b. The normal integument type. 

2. Traumatic varieties — under the traumatic bulbous deformity one has to 
consider the: 

a. Uneven bulbous deformity due to absorption or hypertrophy of one 

cartilage without involvement of the other, or, 

b. The restriction of growth resulting from deformity and the compensatoiy 

hypertrophy of the other, also, 

c. The hypertrophy of cartilage from the persistent blowing of the nose and 

manipulation. 

3. Surgical variety — bulbous deformities that are the sequelae to nasal plastic 

surgeiy: 

a. A failure to do the tip surgery at the time of nasal reconstruction. 

b. Over correction of the tip due to use of the so-called mattress suture, or 

orthopedic suture. 

c. Too great a reduction in the bony and septal dorsum with resultant dis- 

proportion between the tip and the rest of the nose. 

The contracted tip deformities may be divided as follows: 

1. The congenital contracted type such as the deformity occurring in harelip, 
a. In contracted congenital failure of embryological or physiological devel- 
opment there will result contractures of equal or unequal proportions 
in related cartilages and similarly early trauma in childhood would 
cause analogous relationship with respect to cartilage contracture, or 
hypertrophy. 

2. The postoperative contracted type — these are the result of : 

a. Unequal, unbalanced or surgical disproportion in the approach to the 

nasal tip problem proper, or, 

b. They are the result of cartilage absorption due to hematoma or infection. 

Further, contracted tips may be, 

c. The result of extensive faulty or disproportionate resection of the soft 

tissues internal or e.xternal. Such cases often require the grafting of 
cartilage, sldn, mucous membrane flaps or even pedicle grafts. 

ST.YNDAKD APPROACH 

The intent of this article is to show' that the approach to the problem of tip 
reconstmction remains practically the same in all procedures. Wlrether, 
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1 The tip deformitob are the result of bulbous^ongenital, bulbous Iraumahc, 
bulbous poet‘Operainc dejomiiy, or, 

2 The tip deformities arc thcicsultof contricturc, either due to congemkil 
defonmly contracture, traumahc dijormity conlraclurc or post operatiie difonmty 
cotUracture AVlietber the objective is rccowtlrucltve or rci ision per se oi whether 
this rcMsion or leconsti-uction require^ cartilage grafting, mucous membrane 
grafting, flaps or pedicle flaps 



At V2 

ExJUBIT A 1 DEMONSTHATtS TiPE2 a I> C OV \UTII0R 3 Cl*.'!aSlHCATION Of 


SSIUC^TIOS OF 
b> grvfl to the alar 


TECHNICAL \rpuo\cn 

'Ihe author’s tcclmic w one based upon complete mobiliz xtioii and skeleton! 
zation of the supportive structuies of the tip and this must nccL'?saiil> implj the 
covering soft tissues as well Tiie casta requumg spcci il considciation such ^is 
those treated with x raj or ladium, those with tuheiculosis. dubetii, sypliihtio, 
tauter or blood dj scrasu bachgrmmd must necessarily bo exthu hd fiom the 
tmphcitioiis of this paper inasmuch as such cases impljr i pathological b ich 
ground and requiie individual and special lonsideratioii Ihe writci, howerer, 
accepts consideration of those cases m which the soft tissue and caitilage and 
other supporting structuies are of the normal tarietj whether deficient or m- 
'oHed m scar tissue providing the scar tissue is of the norm il t a.iety as found 
M part of tlie normal re rction m normal tissues Ag un m those cases of m irhcd 
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congenital disproportion and deformity as in the most severe cases of the cleft lip 
and cleft nose and harelip variety special consideration must naturally be given 
and these cases must be precluded from this discussion. 

Author’s Technic: A marginal incision is made within each naris. A second 
intercartilaginous and transcolumellar transfixing incision is also made if the case 
warrants. Dissection is carried out extensively subinucously and subcutaneously. 
This method of skeletonizing the alar cartilages subperichondrially is also carried 
out on the upper lateral cartilages when and if necessary, carrying the dissection 
subperichondrially as far as the mucoperiosteum and periosteum of the nasal 
bones. Skeletonization is carried out in the direction of the septum to completely 



Exhibit A-3 To exemplify author’s technic. Posterior view photograph of bone and carti 
lage resections in normal relationships as in vivo except for columellar (lateral) view 
Note- Skeletonization of ventral surface of bone, triangular cartilage and septum 


visualize and skeletonize the septocarlilaginous juncture of the upper cartilage. 
The dissection of the alar cartilages is carried out laterally as far as their attach- 
ment to the connective areolar network holding the cartilage to the pyriform 
aperture. If there is deformity, angulation or protrusion of the medial crura of 
the alar cartilages, then dissection is carried out liberating the medial crura com- 
pletely so that resection can be made to proportion. 

SICKLE-SHAPED ALAR CARTIL.A.GE RESECTIONS 

To Goidon B. New credit is given for the sickle-shaped pedicle flaps utilized 
in reconstruction of the nose for subtotal or total losses. The writer has adopted 
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pletely skeletonized for equalization and also shows primai'y and secondary resec- 
itons of a siclde-shaped appearance. 



Shaped Alarcaetilage Resections 




Fig. 2. Tip Reconstruction: A. Method op Narrowing Bulbous Nose. B. A 
Method of Widening Narrow Nose 


Figure A. It can be readily seen that the alar cartilages have been delivered, 
have been equalized as to length and as to height. Also it can be easily seen that 
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tho medial crura are easily approached. Tho mucoperichondnal flap has been 
deflected sufficiently so that the cartilages have been completely mobilized. 

nULDOCS vs. NARROW TIPS 

The above procedure of skeletonization of the alar cartilages permits greater 
flexibility in the develoymeni and repostltoning of the cartilages and m the reshap- 
ing of deformed or distorted tips. Once the sicldc-shaped resections of the lateral 
crura of the alar cartilages have been made and similar but smaller corresponding 
resections of tho posterior medial crura of the alar cartilages have been made then 



C-1 C-2 

Exhibit C-1 Bulbous vs: Nabbow Tips Before and After Results of Case. 
Pbeoperatiye View op Contracted or Narrow Tip. 

_ Compare with Fig. 2C 

Exhibit C-2 Postoperativd View of Narrow Tip Widened bt Author s 
'I^cnNic. Demonstration Drawing 2D 
Note unprovemeat in general facial proportions 

it is possible to completely reposition the alar cartilages beneath tlie dome or 
crest of the nose and maintain the structural support of a newly-modelled tip. 
Reference to fig. 2 shows the resections as applied to the lateral and medial crura. 

A. In a bulbous tip. Fig. B. Shows what has been accomplished by a 
rotation of the lateral crura medialward without severing or incising the alar 
cartilage at the anterior angle of the nans. Fig. 2 C. Shows what can be accom- 
plished wth reference to a narrow tip. In this case section of the lateral crura 
was not necessary and rotation of the cartilage was utilized to give greater width 
to the crest or dome of the tip. Rotation of the alar cartilages can not be accom^ 
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plished by any other means than with the use of complete skeletonization, (except 
for partial fixation of the medial crura in its middle third) . This permits a repo- 
sitioning and maintenance of this repositioning with transfixing sutures of sDk 
which, maintain the cartilage in the desired position. It must be emphasized 
that the angle between the medial and lateral crura of the lower or alar cartilage 
can be reduplicated as nature would make it by excising sufficient of the lateral 
crura to maintain the advanced or rotated lateral wing at the normal coluraellar 
crural height. Reference to fig. 3 demonstrates the number of sutures necessary 
to close the marginal and intercartilaginous wounds and also clearly shows the 
fixation sutures applied to the repositioned cartilages. Assumption has been 
made that the tip correction alone was a necessary consideration in this article 
■without reference to septal or dorsal bone deformity. 


Cartilage 
fixation 
autupes after 



Fig. 3. Tip Reconstruction. Showing Wound Closure after Skeletonization, 
Mobilization .and Resection 


PROPORTIONING TIP 

In the event that the repositioning of the alar cartilages is insufficient either in 
the reduction of the septal or bony dorsum or in the elevation of the septal or 
bony dorsum then the problem must be analyzed further. Consideration must 
be given to adequate and proportional resections of the caudal end of the septal 
cartilage as well as the distal edge or septal edge of the upper lateral cartilage. 
In any case, an attempt must be made to harmonize the height of the tip ■with 
that of the bony and septo-bony structure of the nose or to harmonize the septo- 
bony structure to the height of the tip. 

RESUME 

The mobilization of the lower lateral cartilages and their rotation inward can 
be utilized to advance the nasal tip, give it prominence and at the same time 
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nar^o^\ the nostrils or nares without the need to develop a longer columella from 
the lip In cleft lip repair, when no rotation of the lower lateral cartilage is done 
but instead a V to Y advancement of the lower Iip, the restriction of the lower 
lateral cartilage still exerts its influence on the depression of the tip This is 
managed much better by a complete mobilization of the raucous membrane and 
the mucoperichondnum of the inner nobe or lining from the vault of the cartilage 
and by the mobilization of the mucopcnosteum from the bony roof The pro- 
cedure ad\ anced by the ^v^lte^ does aw ay uith hp scars and results in a borrowing 
of neighboring tissues bj mobilization through hidden scars or nm scars Colu 
raellar scars per se w ould restrict the anterior ad\ ancement of the tip and should 
be a\oided as growth takes place 


CONCLUSIONS 

There are many ways of reconstructing the lower or alar cartilages Each 
method has its particular merit when applied m the specific case for which it was 
intended, however, as a routine procedure some methods have advantages over 
others The author’s procedure offers a distinct advantage over many procedures 
inasmuch as there is little sacrifice of cartilage and there is mobilization of the 
residual framework for suppoit In addition this procedure is applicable in all 
types of tip corrections and consists of the following five steps incision, skeletoni- 
zation, mobilization, resection of sickle shaped cartilage patterns, and, fixation 
by suture 

The WTiter wishes to emphasize that only by skeletonization technic, which 
permits of anatomical v isualization of the structural and supportive anatomy 
of the nose, both bonj and cartilagmoub, can the proper interpretation of the 
pathologic nasal complex be made Apropob the writer again emphasizes that 
corrective procedures and their succebsts are in direct proportion of this mterpre 
tation, all things being equal, viz , technical acumen, skill and training 
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apparently normal baby excepting for a soft swelling in the left cheek centering 
just above the angle of the jaw. This swelling was described as fluctuating, 
about the size of half a golf ball, and was thought to pulsate by some. As the 
baby increased normally in size from day to day the swelling grew rapidly larger. 
When he was six weeks old x-ray studies were made with the diagnosis of “der- 
moid cyst” (Figs. 3 and 4). One of us (L. C.) was called to see this child on 
October 21, two months after its birth, and was confronted with a picture whose 
likeness he had never seen in actuality or in print (Figs. 1 and 2). The baby was 
transferred to the Presbyterian Hospital the following day. He now weighed 
12 pounds, — the mass protruding from his left cheek and neck was 13^ inches in 
diameter and bulged into the mouth and upper part of the pharynx. It was 
filled with a fluid that tiansmitted light and showed a network of distended blood 
vessels in the skin. We could feel no pulsations but there were peculiar twitch- 
ings now and then in the mass. The aspirated fluid was as clear and colorless 
as spring water with a mononuclear cell count of 12 per cc. and a very low protein 
count. Our pathologists indicated the fluid as being either pure lymph or cere- 
brospinal. We asked two other surgeons. Doctors Ivy and Eliason to look at this 
curiosity and they believed it was a cystic tumor, possibly a teratoid of parotid 
origin. They felt suspicious of malignancy, as we did, because of its rapid growth 
and that surgery was indicated. Our radiologist made some studies of the mass, 
— his diagnosis was a “probable cystic teratoma — lymphangioma to be consi- 
dered”. 

At birth the baby’s blood count was as follows: hemoblogin 85; red cells 
4,200,000; white cells 15,000 with 71 per cent neutrophils. On September 24, 
one month after birth, the count was hbn 48; rbc 2.8; wbc 8,000 with but 45 per 
cent neutrophils and the rest monocytes. On October 22, the date of admission 
to the Presbyterian Hospital, the hbn was 63; rbc '3.3; and wbc 12,000. No dif- 
ferential count was recorded. On October 25 he was given 100 cc. of whole 
blood; this was I'epeated on the 27th, and, on the 28th, the day of operation, the 
count was hemoglobin 83 ; red cells 4,200,000 and white cells 10,000. 

The operation took nearly two hours and the baby came through the ordeal 
in excellent condition because of the skill of Doctor Haugen, our anesthetist and 
his assistant. Doctor Turner. Following vinethene induction a tube Avas passed 
into the trachea and ether used. Sixty cc. of whole blood and 180 cc. of 5 per 
cent glucose in saline was given intravenously during the operation. 

An incision Avas made over the base of the cystic mass from the lobe of the ear 
to the corner of the mouth. Immediately under the skin AA’as the cystic sac from 
AA'hich 30 cc. of clear fluid Avas AA'ithdraAA'n to relieve the tension on the skin. The 
sac and the skin AA'ere easily separated upAvard tOAA'ard the oral cavity at which 
point the mass became more solid the further Ave Avent. The removal of this mass 
simply took time and careful separation from the surrounding tissues, — a good 
deal of the time the lines of cleavage AA'ere, apparent but not so clearly as Ave 
approached the sphenoid bone. The zygoma was pushed upAvard and outward 
by the mass but its periosteum Avas intact. The portion which bulged into the 
mouth and upper pharynx Avas cystic and the sac and mucous membrane of the 
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oral cavity, which is very thin in a baby, was separated with some difficulty but, 
fortunately, the mucous membrane remained intact so there was no future com- 
plication of infection from the mouth into the cavity occupied by the tumor. 
As ne approached the sphenoid bone, to which it was attached, the mass was 
covered wth small cystic areas much as a bull frog’s eyes bulge from his head. 
The lo^\e^ part of the tumor occupied the ptcrygo-mandibular space and was 
pressing upon the horizontal and ascending rami of the lower jaw but not adher- 
ent to the periosteum. Once delivered from within the head it was a simple 
matter to cut through the skin in the neck and suture the free edges of the skin 
together. A rubber drain was inserted into the cavity in the face and cheek and 
a pressure dressing of cotton waste applied (Fig. 5). 

This tumor involved all the tissues of the check, — subcutaneous, muscle, fat 
etc. excepting tlie skin so that with its removal most of the fibers of the 7th nerve 



^ Fia. 5. View of the g^o^Yth immediately after its removal Some of the fluid has been 
withdrawn. The mass twitched at intervals of from five to ten seconds for about two 
minutes. 

^ere in its mass. Consequently there was some drooping of the lower eyelid and 
of the corner of the mouth immediately following operation. 

The convalescence was without any complications. The baby weighed 12 lbs. 
8 oz. before operation, — 11 lbs. 2 oz. directly afterward. He was given 100 cc. 
of whole blood on November 8, — 11 days after the operation and, within that 
time, 1,000,000 units of penicillin by muscle and 10 drops of eskadiazine in each 
feeding formula. He w’as discharged on November 19, 28 days after liis admis- 
sioii, witli a hemoglobin of 87; ledcell count of 5,100,000 and a white cell count of 
0,000 with 82 per cent of lymphocytes, said to be within normal limits by the 
pathologist. He weighed 11 lbs. 12 oz. 

The pathological report in part: the tumor as removed intact with its fluid 
w eighed 470 grams, — added to this the weight of the 30 cc. removed before opera- 
tion would total the weight at about 500 grams No accurate measurement was 
luado of the amount of cerebro-spinal fluid in the cystic part but it was estimated 
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Fio. 6. Photomicrogkaph Showing Sebaceous and Sweat Glands 
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to be about 350 cc. The microscopic description: “sections show a composite' 
tumor in which the following tissues are represented: brain, with a well developed 
choroid plexus, a space lined in part by respiratory type of ciliated epithelium 
and in part by squamous epithelium, as well as a plaque of cartilage resembling 
tracheal rings, voluntary and smooth muscle, fat, fibrous tissue, sebaceous and 
sweat glands and bone with marrow spaces containing hematopoietic tissue 
(Figs. 6-12), There is no evidence of malignant quality to any of the com- 
ponents.” The diagnosis: “Cystic Teratoma of Parotid Region.” 

On January 15, 1948 the baby weighed 16 pounds, — the left side of the face is 
filling out (Fig. 13) and the lower lid of the eye closes, although slower than that 
of the right side. There was some epiphora. At the time of this writing, hlay 
12, 1948, little Eddie weighs 20 pounds, — walks well, the “tearing” of the left eye 
has stopped and the hlother tells me that the left corner of the mouth droops but 
very little and the left cheek is gradually filling out. He appears to be perfectly 
normal mentally,— and physically, with the exception of the area which has been 
under discussion. 
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CHRONIC FISSURE OF THE LOWER LIP 

REED O DINGMAN, D D S , M D 
Untieraily Hospital, Ann irbor, Michigan 

Chronic fissure of the lo^\eI hp is geneially consideied to be a lathcr inconse 
quential and benign type of lesion The possessor of this lather simple lesion, 
hoMe\er, finds it a constant source of embarrassment because of its appearance 
and the presence of occasional bleeding and crusting The soieness and infle\i 


* 
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Figuhe 1 Cunosic Fissunc or tue Loiver Lip 


bility aie factois contiibuting to disability in function of the lip e issure 
mav be a source of constant discomfoit because of continued inflammatory r^c 
lion, tenderness and occasional additional tearing or splitting of the tissues o 
open fissure may serve as a poital of entry for \anous pathogenic organisms 
The lesion also carries malignant potentialities 
The condition is most frequently seen in males and it is general y a seasona 
defect, being present most often during the winter It is not infrequent y no e 
m the female, how ev ei , and may be seen m either sex during periods of long expo- 
sure to the elements, even during the summer months The usual trealmen 
consists of the application of ointments and more recently the ingestion o arge 
amounts of vitamins Both of tliesc measures are usually ineffective as lar as 
a permanent cure is concerned The more stubborn cases e\entually become 
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are outlined as sho^vn in Fig. II. The incisions include the excision of scar and 
fissure to the depth of normal submucosal tissue and also the outlining of a Z in 
order to give additional length in the sagittal plane. Fig. Ill shows the line of 
closure on the vermilion and the mucous membrane surface of the lip immedi- 
ately after surgery. Fig. IV shows the additional fullness of the lip obtained by 
means of excision of the fissure and the Z plastic procedure. Fig. V shows the 
healed condition of the lip three months following surgery. It will be noted here 
that there is sufficient bulk of tissue in the midline and the scar has been offset 
in such a way that the contracture in the sagittal plane is reduced to a minimum. 
In this manner a good full lip is obtained with little probability of recurrence of 
the fissure. 
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A TECHNIQUE DESIGNED TO PREVENT LATERAL CREEPING 
OF THE ALAR CARTILVGE IN THE REPAIR 
OF HARE UP* 

A CYRIL CALLISTEU, M D , F A C S 
Assoaate Clinical Professor of Surger;/, Untierstly of Utah Medical School 

Perhaps no congenital deformity is moie unsightly and tends to make of the 
individual ha\ ing it a bocial outcast than a hare hp Inasmuch a& the condition 
occurs frequently it is of the utmost importance that the repair should produce aa 
good a cosmetic and functional result as possible 

In my collection of three hundred and eighty cases of hare hp operated upon 
since 1925, we have been able to trace its occurrence m the family in about eighty 
per cent of the cases Seventy six per cent of the cases i\ere associated with 
cleft palate Of these all were of course complete clefts of the lip Twenty-four 
per cent were partial cleft lips but practically all of these were of such natuie that 
m order to repair the nasal deformity associated w ith it, it was necessary to con- 
\ert the partial cleft m to a complete cleft 

In virtually all cleft lips there is an associated nasal deformity, which demands 
correction as much as the lip The deformity of the nose consists of an aiigula 
tion and deviation from the mid line of the columella from the tip towaid the 
sound side of the hp The nostril that is not cleft is usually displaced higher on 
the face and away from the cleft 

The criterion of a good repair la not only the formation of a good upper hp but 
a pair of nostrils of the same size and on the same le\el of the face and whose 
axes run from the tip of the columella to the insert of the tips of the lateral alar 
asjtilsges 

Perhaps the most common failuie m the results of these repairs is a pulling 
laterally of the base of the newly formed nostril where the tissue below the tip of 
the lateral alar cartilage is sutured to the base of the columella to form the floor 
of the newly constructed nostril This lateral creeping is due to the pull of the 
facial muscles of expression wlien the baby cries, some of the sutuies cutting 
through due to this tension caused by the pull of these muscles m tlie lateral 
direction 

I have overcome this difficulty w ith the follow ing procedure, at the finish of the 
repair The principle involved is simply the use of a stay suture to prevent the 
lateral creeping of the lower alar cartilage The procedure consists of passing a 
moderately heavy silkworm gut suture on a fairly large curved cutting needle 
through the septum on the side of the intact nostril through a soft nibber cath- 
eter whose calibre corresponds to the size of the reconstructed noatril and on 
through tlie afar cartilage near its tip A split shot is slipped on the suture on its 
septal side and crushed on the suture so that it will not slip and the suture drawn 

*Read by title only — Forum on Fundamental Surgical Problems, American College of 
ourgeons, September 1947 
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laterally until the shot rests snugly against the septum. A split shot is slipped 
on the opposite end of the suture passedalong the suture against the lateral aspect 
of the lower alar cartilage until a desired tension is secured and crushed in a simi- 
lar manner on the suture. This short intranasal tube held in place by this stay- 
suture is left in place for seven or eight days. At the end of this interval, the 
undermined tissues are thoroughly anchored in their new positions. The tube 
and stay-suture are removed and the newly constricted nostril remains intact in 
its newly constructed form and position. This technique for holding the nostril 
until it is fixed in its new position has been used by me in over one hundred cleft 
lip repairs and I have found it very satisfactory. There has not been a single 
case where the shot resting against the septum has pulled through or ulcerated 
through the septum. The lateral shot against the skin surface has occasionally 
produced a small pressure abrasion but never deep enough to leave a scar. The 
technique used in these cleft lip and nostril repairs is patterned after Blair’s 
modification of Mirault’s technique with modifications to suit the particular case 
in hand. The measurements must be very exact and calipres and a steel rule are 
used in making these measurements. Needless to say a very extensive under- 
mining of both nostrils as well as the columella is essential for success. Where 
there is a very wide separation of the premaxilla from the maxilla in the uni- 
lateral clefts manual pressure is used to force these bones to near approximation, 
the edges of the bones freshened and held in approximation by a tantulum wire 
suture. 

In bilateral clefts with a protruding premaxilla, the vomer and septum must 
be resected and the premaxilla slipped backward much in the fashion that one 
would close a bureau drawer until it approximates the two maxillary processes 
where it is wired in place with a tantulum suture. In the repair of a bilateral 
hare-lip, it is my cutom to repair only one side at a time as the tension produced 
by a bilateral repair done at one sitting is usually so great that a considerable part 
of the repair will pull loose. I usually do the cleft lip repair at the age of six 
weeks if the babe is in good nutrition and the palate repair at the age of ten to 
twelve months. At the operation, the anesthetist scrubs and the ether anas- 
thesia is maintained by blowing vaporized ether with oxygen through an ether 
hook placed in a corner of the babe’s mouth or by a glass funnel held over and 
above the babe’s face. A glass funnel is preferable as it can be seen through 
while working. The babes are all placed in extreme Trendelenberg position all 
through the operation and the throat is kept well cleared of blood and mucus 
throughout the operation. As a result of this technique of anasthesia being 
rigidly adhered to we have not had any cases of postoperative atalectasis or 
pneumonia. 


SUMMARY 

The use of this technique has prevented the postoperative development of the 
flat tent-like flap deformity of the nostril which occasionally occurs after a good 
nostril repair due to the giving way of the sutures placed in the floor of the nostril 
attached to the base of the columella. 



TWO IMPROVEMENTS FOR THE DERMATOME 

DAVID W. ROBINSON, M D. 

Unttcr$ity of Kansas Medical Center 

Within the past few montlia dermatomes witli experimental features have been 
sent to mo for trial.* The improvements are not mine, but two changes m con- 
struction are of distinct advantage and are worthy of a leport 
First, a drum made of aluminum instead of brass has been used Its chief 
advantage lies m the increased adherence of the rubber cement to its surface. 



Fig 1 


This adherence is so strong that the cement stays with the drum and almost none 
of it remains on the back of the skin graft There no longer i3 the problem of the 
free graft stickmg to itself and no dusting powders are needed to prevent this 
disagreeable stickiness. The graft removed from the drum can be applied to 
donor areas by gloved fingers if desired. Furthermore, the drum itself is lighter 

^ These expenmentiU models uere submitted to lue for trial by the Professor Ementus 
. . ‘ . .■ , . . 3, George J Hood, who aided Dr 

■ ■■■’ ■ ■ ■ • , ■ . .• I am in no way whatsoever con- 
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and easier to handle. In the thirty drums that I have cut with it I have found 
the aluminum drum to be of advantage over the older brass, type. 

Second, a different setting for the knife attachment has been tried sufficiently 
to demonstrate its increased efficiency over the standard arm bar clamp for the 
knife. The adjustable screws on either side to align the knife edge with the drum 
have been deleted. The new setting allows the knife blade to be slipped down to 
two stops, one on the extreme outer margin of each side of the arm bar. The 
blade is clamped to the arm bar by means of a long U-shaped bar clamp which 
holds the blade tightly in place without bowing or binding. The knife attach- 
ment is rigidly and accurately aligned mechanically so that the knife edge is .005 
inches from the drum when the adjustable dial on the side reads zero. The 
knife never touches the drum and cannot have its edge dulled by contact. The 
adjustable dial can be moved only to widen the space between the knife edge and 
the drum and the operator can adjust the thickness for cutting at the desired 
depth. Further, the arm bar clamp is chained to the arm so that it cannot be 
forgotten and left elsewhere, an embarrassing event which has happened to me 
more than once with the free bar clamp of the present machine. 

Mechanically, the change in the knife arm clamp with its single adjustment 
presents a distinct advantage to me, after cutting twenty-five grafts with it. 
There is a definite disadvantage. Should this accurately aligned mechanism 
be damaged as by dropping the dermatome on the floor, its repair might be diffi- 
cult. It had occurred to me that should the extreme edges of the resharpened 
blade have unequal or untrue bevels, the knife edge might not evenly oppose the 
drum surface. With the bilateral alignment screws no longer present, such 
unevenness could not be compensated and a new or evenly resharpened blade 
would be needed for use; however, I had some old blades so sharpened with the 
bevelling definitely larger at one end of the blade than the other and found that 
this made no difference. The two stops on which the knife edge comes to rest 
are always the same distance from the drum so that the leading edge is always 
evenly separated from the drum. 
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BURNS 

Allen, Harvey S Local Treatment of the 
Whole Thickness Bum Surface 
Clin No America, 125, Feb 1948 
This clinical review of the local manage 
inenl of full thickness skin loss due to burns 
brings out several salient features which 
Allen has found useful The most important 
feature is the clearlj defined objective to 
have all areas of complete skm loss covered 
'A till split grafts w ithin 21 daj s after injur> 
rigorous plan and minute attention to de 
tail are essential To accomplish the objec 
tive in the specified tirao necessitates pri 
inaril) the removal of all slough betw een the 
time of the first dressing at 10 days, and 1! 
da)8 later The methods used for d^bnde 
®ent are (I) daily dressings with fine 
°if*h gauze and pressure dressings , (2) chem 


ical debridement with pyruvic acid starch 
paste, and (3) surgical excision followed bj 
grafting 3 to 5 days later The method 
used 18 dependent upon the luture and the 
thickness of the slough 

Chisholm, Tague C , and Hardenbergfa, 
Esther Some Effects of Experimental 
Thermal Bums on Vascular Endothel- 
ium Employing a Perfusion Technic in 
Anesthetizied Dogs Ann Surg , 27 
75 Jan 1948 

Chisholm and Hardenbergh reasoned tliat 
the multiplicity of experimental burn 
studies have resulted lu much confusion due 
to varying species, methods of inflicting the 
lesions, and evaluating the end results 
Theirobjective was to produce primary bum 
injury to the endothelium of the vascular 
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tree of the hind extremities of dogs by per- 
fusion with a gum acacia solution which was 
heated to varying degrees of temperature. 
The results were swelling, increased 13 'mph 
flow and endothelial damage when the dura- 
tion of perfusion was increased above 10 
minutes at 50°, or at higher temperatures for 
shorter intervals. No specific toxic agent 
was demonstrated. 

McCarthy, M. D. and Parkins, W. M.: 
Comparative Effectiveness of Albumin, 
Globin, Hemoglobin, Gelatin, Oiy- 
polygelatin. Saline, Ringer’s, Blood 
and Plasma upon the Survival of Rats 
Subjected to Standardized Scald Burns. 
Am. J. Physiol., ISO: 428, Sept. 1947. 

This study by McCarthy and Parkins was 
undertaken to evaluate fully, with a con- 
trolled reproduceable lesion in standardized 
white rata, the effectiveness of various in- 
fusion agents recommended for the treat- 
ment of burn shock. This project was well 
conceived, well planned, and clearly demon- 
strates its final results. It was found that 
hemoconcentration and plasma volumes were 
not critical values in determining survival 
rates. The most critical factors concerned 
with survival appear to be the sodium salts 
and fluid content. In fact, the efficacy of 
solutions other than saline can apparently 
be predicted by their content of sodium salts. 

Editorial Comment: This work will serve 
to clarify many controversial points in the 
management of burn shock, and when sub- 
jected to further clinical evaluation, will be 
a definite step in progress. It largely con- 
firms the early clinical work of Fox and his 
associates as well as that of others. 

HARELIP AND CLEFT PALATE 

Blair, V. P., and Robinson, R. R. : Primary 
Closure of Harelip, Editorial. Surg. 
Gynec. & Obst., 86: 502, Apr. 1948. 

Blair and Robinson make note of progress 
in the surgery to repair primary harelip. 
The essential aims of producing cosmetic 
synunetry and minimal scarring, together 
with free breathing, are now frequently at- 
tained. Children now grow to adulthood 
without obvious evidence of harelip repair. 

Common errors have been excessive 
scarring, undue transverse shortening, asym- 


metry of the vermilion, and vestibular dis- 
tortion. 

Careful planning and precise measure- 
ments of the operative maneuvers are essen- 
tial fora favorable result. There is an actual 
deficiency of the tissues in any harelip, com- 
plete or incomplete. This must be com- 
pensated for by planning. The required 
tissue is gained by mobilization of the lip, 
cheek, and nasal structures. 

If the general condition of the infant per- 
mits, primary repair is done in the first few 
days of life. This presents the mother with 
a fairly normal looking infant, and lessens 
the unfavorable stigmata. 

In the case of partial cleft lip, the under- 
mining and mobilization of tissues may be 
limited, but if they are associated with nasal 
deformity, the extent of the mobilization 
must include the lower nasal cartilages. 
These are adjusted to the proper position. 

When there is associated alveolar or com- 
plete bony cleft of the palate, these struc- 
tures will be drawn in closer appro.ximation 
after lip closure. The authors condemn the 
forceful approximation of bon 3 '- clefts. 

There are two basic plans for closure of the 
harelip, each with modifications. These are 
the Husson-Rose, and the Mirault opera- 
tions. Vertical scars are prevented by 
beveling the lines of excision in such a man- 
ner that tissue tension will be on the deep 
sutures rather than those in the skin. 

In complete double clefts of the lip and 
palate, lip closure is done in two steps. In 
the first step, the alae are adjusted and the 
lateral fragments of the lip are sutured to 
the prolabium. The septum is not short- 
ened for fear of allowing the premaxilla to 
drift between the maxillae. After the push- 
back of the premaxilla is done, at the time 
of the hard palate closure there will be nasal 
snubbing. This is corrected by means of 
the trifoil advancement of the columella from 
the lip, thus raising the nasal tip. 

A poor start in the plan of corrective pro- 
cedures makes a final good result much more 
distant and uncertain than a few well- 
planned operative steps. 

Marino, Hector: Surgery of Cleft Palate 
(Cirurgia de la fisura palatina). 
Prensa med. argenlina, 3^: 2282, 1947. 

Speeial emphasis is placed by Marino on 
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the physiological as uell as the analonuc 
rcpairof cleft palate if good phonetic results 
are to be obtained 

He advises repair at appro\imately one 
jear of age, provided the general condition 
of the chdd permits In the case of lack of 
tissue, advanced age, or general debility 
contraindicating surgery, prosthescs should 
be empio} ed 

Local infiltration of the operative sites 
Mitb novxicame, combined with light general 
anesthesia, is advised Ether is given by 
the open method to young children, and by 
the endotracheal route to other patients 

Sketches are presented, illustrating sev 
eral operative technics, including DiefTen 
bach’s lateral incisions, the push back 
maneuver, ct cetera Manno stresses the 
Lm{)ortance of complete mobilization of the 
niucopenosteal daps to allon posterior dis 
placement and good length The freshened 
edges of the cleft arc coapted in layers — the 
nasal mucosa, mucoperiosteum, muscular, 
and aponeurotic planes Non absorbable 
sutures are used throughout the repair 

The author employs postoperative im 
mobilization of the palatal structures by 
placing iodoform gauze impregnated with 
balsam of peru in contact with the tissues 
This IS held in place by cross wires attached 
to a dental appliance if teeth are present 
In edentulous patients, a heavy suture is 
placed through the nasal floor, one end in 
each nans, and tied oulsido the columella 

HAND 

Graham, W. C , Brown, J Barrett, Cannon, 
B and Riordan, DC. Transposition 
of Fmgers m Severe Injuries of the 
Hand J Bone d. Joint Surg , 23 993, 
Oct 1947 

In the reconstruction of the severely 
damaged band, according to Graham ct ahi, 
scar tissue must be completely excised The 
closure of the resultant defect would require 
a pedicle Dap In cases in which the longer 
nag finger has been amputated or m “dead 
linger,” it is advisable to transpose the ad 
jacent finger and its metacarpal to eliininate 
Iho defect The hand is narrowed by this 
procedure but its appearance and function 
are improved 

^VTien damage involves the tendon and 
of the ring or long fingers, scar and 


damaged metacarpal aro resected to the 
base if the defect involves the ring finger, 
osectomy is done on the fifth metacarpal near 
Its base , this metacarpal is transposed to the 
base of (he fourth metacarpal If the Jong 
finger is involved, osteotomy is done on the 
second metacarpal which is then transposed 
to the base of the third metacarpal 

Somettmea the index finger is transposed 
to the first metacarpal to replace an am 
putated thumb The digit must be short 
ened, 1 or 2 mclies of it aro to function as a 
thumb and must be rotated almost 90 
degrees Nerve and blood supply must be 
carried with the finger This requires 
splitting the digital nerve slip of the ad 
jocent sides of the index and middle fingers 
well up to the base of the hand as well as 
freeing vessels necessary to allow traiisposi 
tion The result of the procedure tsa thumb 
which will oppose the fingers, Imve normal 
sensation and have flexion and extension 
control 

Transposition of the Index h inger to Replace 
the Thumb The operation is done in two 
stages 

The first stage The scar tissue is removed 
through a dorsal approach The distal part 
of the second metacarpal is excised as well 
as the articular surface and i inch of the 
proximal phalanx of the index finger The 
transverse metacariial ligament is sectioned, 
and the index finger is freed so that it will 
retract 2 inches The first metacarpal is 
shortened j inch and by rotating and retract 
ing the index finger the first metacarpal 
and proximal phalanx of the index finger are 
brought m contact and fixed wntli stainless 
steel wire The wound is closed and an 
interval of 6 weeks follows 

The second stage Division between the 
index and middle fingers is made The 
incision extends from the base of the imlm 
to the base of the metacarpals dorsally 
A dorsal flap is then raised to fill the base of 
the cleft The vessels anastomosing be 
tween the middle and index fingers are freed 
leaving the blood supply to the index finger 
Cutaneous nerve branches to the index 
finger are freed The proximal pulley for 
the flexor tendon of the index finger is ex 
cised to free the tendons Extensor tendons 
to the index finger arc rerouted to the radial 
side of the wrist The remaining exposed 
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surfaces are then covered with a split thick- 
ness skin graft taken from the thigh. In- 
trinsic muscles are left with the middle 
finger, and the abductors and adductors of 
the thumb are attached to the inverted index 
finger. The new thumb is held in abduction 
and apposition for 3 weeks. Scar tissue and 
the stump of old tendon are first excised. 
If necessary, pedicle flaps are used to replace 
scarred areas prior to tendon grafting. It is 
preferable to fix the distal end of the graft 
into the phalanx by the Bunnell pullout wire 
technic. The proximal end is also fixed with 
a Bunnell pullout wire or with silk sutures. 
In the base of the palm, the suture line is 
wrapped with the lumbrical sheath in a 
flexor tendon graft to the thumb, the graft 
is fixed proximally well above the wrist. 
Advanced atrophy sometimes makes it ad- 
visable to substitute a healthy muscle for 
motor powers by switching tendons. 

After grafting, the hand and wrist are 
splinted for 21 days. Gentle active and 
passive motion are then instituted. After 
4 weeks moderate resistive exercises are 
started, and in 6 weeks flexion against re- 
sistance is encouraged. 

Freeing the flexor tendon graft more than 
6 weeks after operation is important. If 
function does not return in 8 weeks, the prog- 
nosis is poor. Sometimes, operative tendo- 
lysis after 6 or 7 weeks will restore function. 
Transposilion to Replace Central Finger: 
The line of incision depends on the scar 
tissue, but straight line incisions should be 
avoided in the palm of the hand. If a “dead 
finger” remains, it is amputated down to the 
base of the metacarpal, leaving | inch of base. 
Adherent tendons are removed and damaged 
muscle are excised. Osteotomy of the meta- 
carpal which is being transposed is done at 
the same level, and the metacarpal is moved 
over the base of the amputated metacarpal 
with its intrinsic muscle attached. The 
metacarpal is held in its new position by two 
Kirschner wires put obliquely into adjacent 
metacarpals. The rotation of the meta- 
carpal must be accurately adjusted, and the 
metacarpal ligament must be repaired. 
Pressure dre.ssing is applied, and the hand 
is supported for 3 weeks. At the end of 6 
or 7 weeks, the Kirschner wires are removed. 


Graham, Walter C.: Flexor-Tendon Grafts 
to the Finger and Thumb. J. Bone & 
Joint Snrg., 39: 553, July, 1947. 

Opinions derived from experience with 141 
flexor tendon grafts are reported by Graham. 
Since loss of the flexor tendon in a finger 
handicaps hand function, the logical treat- 
ment is restoration of the flexor tendon func- 
tion to the finger. If the tendon has been 
cut for a long time, the proximal end re- 
tracts, so that end-to-end suture cannot 
be done. 

In this series, the tendon grafts were trans- 
ferred without any attempt to preform 
sheaths. The graft was dissected from its 
donor site with the surrounding gliding 
mechanism intact. Tendons were not laid 
over bony surfaces, and pulleys were used 
at sites where there might be a bowstring 
effect. 

It is difficult to restore flexor tendon func- 
tion in the little finger. An extensively 
scarred finger or one with impaired sensation 
is not amenable to grafting. As a rule, the 
sublimis tendon is excised and the profundus 
tendon controls the distal joints of the finger. 
The stump of the sublimis tendon is fixed 
across the proximal interphalangeal joint 
into the proximal phalanx. The joint is 
then held in 10 degrees of flexion, which pre- 
vents hyperextension of the proximal inter- 
phalangeal joint. If the laceration is distal 
to the proximal interphalangeal joint, the 
sublimis function is retained and the graft 
is extended from the distal phalanx to the 
stump of the profundus tendon. 

The polinaris longus is the most accessible 
graft. Excised sublimis tendon may be 
used. Other donor sites include the large 
tensor tendon of the toes, the peronius longus 
plantois tendon. 

The suture site of the tendon graft should 
never be between the proximal interphalan- 
geal crease and the distal palmar crease. 
Distally the graft may be sutured to the 
profundus stump or into the distal phalanx. 
Pro.ximally, the suture line should be in the 
base of the palm or above the wrist. 

Langston, R. G., and Badre, E. J.: Dupuy- 
tren’s Contracture. Canad. il.AJ-, 
58: 57, Jan. 1948. 

The data presented by Langston and Badre 
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are based on the completed operative pro 
cedurcs used m 8S cases of Dupuytren's 
contracture Operations were performed at 
the Veterans' Hospital and all the patients 
Here male 

The anesthetic of choice for tho operation 
IS stated to bo brachial plexus block The 
t>pe of incision favored is an incision along 
the distal palmar crease starting from the 
base of tbc index finger and extending to the 
ulnar side of the hand The second incision 
13 along the proximal palmar crease around 
the base of tho thenar eminence, proximal 
to the attachment of the tendon of the dexor 
palnuns lougus to the palmar fascu If 
necessary, further incisions arc made along 
the ulnar side of the fifth finger 

The success of the operation depends on 
the primary healing of all incisions The 
complete removal of all fascia is paramount 
Hemostasis is important If at all possible, 
grafting should be avoided If a graft is 
used, the graft skin flap suture line should 
not be longitudinal to the long axis of the 
hand To overcome this, a diamond slutped 
defect IS formed regardless of the amount of 
good skin that may have to bo sacrificed 
The transverse axis of the diamond should 
bo greater than the vertical axis 
A pressure dressing is left m place post 
operatively for 10 to 14 dajs, at which time 
physiotherapy is instituted 
In elderly patients, Langdon and Badrc 
advise amputation of a Zinger or fingers if 
necessary, instead of resorting to skin graft 
This amputation should be underukenat the 
tune of the initial operation 

MALIGNANT LESIONS 
Amersbach, J C Metastatic Basal Cell 
Epithelioma Report of a Case IrcA 
Dcrmat d. Syph , 56 172, Aug 1047 
A careful search of the literature bj 
Amersbach revealed few cases of metastatic 
hasal-eeJl epithelioma Afost of the cases 
reported as such later proved to be of the 
basal squamous type There are, however 
several cases which are generally accepted an 
Uietostatic basal cell epitheliomas and a 
number of others which aro thought to bo 
possible loses of metastatic basal cell epi 
thelionia 

Tho author review s the few cases of proven 


metastasis of basal cell epithelioma In one 
case there were indications that the mela 
slascs were blood Ixirne 

The case reported by Amersbach is the 
only one on record in 16 yeirs of service at 
the New York Skm and Cancer Unit of the 
New York Post Graduate Medical bchool 
and Hospital V woman aged d9 had a 
lesion of the scalp which began 8 months pro 
viously following a burn from a permanent 
wave machine Biopsy showed infiltrating 
basal cell epithelioma The lesion was de 
stroyed by curettage and clcctrodesaication 
tour months later a recurrent nodule was 
removed with the same diagnosis hix 
months later two mors nodules were re 
moved Two months after this a lump be 
bind the left car was biopsied with a patho 
logical diagnosis of infiltrating disseminated 
basal cell epithelioma About C weeks later 
radical excision and plastic repair with skin 
graft was done h> Dr Zmumy 

The author feels lliat this is one of the rare 
instances of metastatic basal cell epitheho 
mas Sections through the entire lymph 
node revealed nothing which was reported us 
mixed, spindle or squamous in type 

Traeakle, H L Problems Encountered m 
the Treatment of Cutaneous Cancer 
\tw York iilutc J 1/tti 47 2414 Nov 
1047 

The treitroent of those types of cutaneous 
cancer in which a routine treatment scheme 
may not be successful or satisfactory la 
discussed by PraenkJe Cases are presented 
to illustrate some of the difficulties en 
countered in the tre»atment of cutaneous 
cancer 

There is frequently a limit to the cosmetic 
correction tliat can be expected with plastic 
surgery in the cancer patient The laige 
amount of tissue which must be removed 
often makes the mechames of cosmetic cor 
rectioii extremely diffitult The greatest 
disadvantage of radical destructive surgery 
on the face is the long term disability the 
multiplicity of reconstructive operations 
and the great expense which may be en 
countered In such cases other methods 
may be more practical from the economic 
standpoint This mu^t be remembered m 
considering cases for reconstructive surgery 
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The cartilaginous structure of the tip of 
the nose does not tolerate irradiation or 
electrosurgery as well as the soft tissues. 
Also, scalpel resection is not so easily done 
in this area without considerable cosmetic 
distortion. The ear is secondary only to 
the nose as the site for the development of 
cancer that presents therapeutic problems. 
These problems are due chiefly to the irreg- 
ular contour of the inside of the concha, 
making irradiation mechanically difficult, 
and also to the thin layer of akin and sub- 
cutaneous tissue over the cartilage, which 
tolerate irradiation poorly. In the conclia, 
electrocoagulation is applicable only to small 
epitheliomas. Larger lesions, especially 
squamous-cell carcinomas of high-grade ma- 
lignancy, should be e.vcised widely with tlie 
scalpel. 

Traenkle considers surgical e.vcision and 
plastic repair the method of choice for scalp 
lesions of large size. In general, he favors 
e.vcision and grafting for lesions involving 
large areas. 

The tendency of many basal-cell epithe- 
liomas to penetrate deeply and spread out 
under the normal skin, producing the so- 
called “silent e.xtension,” or “iceberg” type, 
is not sufficiently appreciated by many 
therapists. This is especially true of basal- 
cell epitheliomas about the angle of the nose 
and in the inner canthi. There is frequently 
a great difference between the actual extent 
of the lesion and the visible ulceration, or 
even the induration felt. In treating these 
lesions a wide margin must be allowed. 

Michelson, H. £.: Cutaneous Cancer. J. 

A. .1/. A., i36: 683, Mar. 6, 1918. 

Michelson stresses the need for looking on 
every localized cutaneous growth, regardless 
of its size or duration, as a potential cancer 
and of not being satisfied until an accurate 
microscopic diagnosis h.as been secured. 
Performance of a biopsy on every such 
growth is imperative. One should not be 
misled by a small stationary growth, but 
always investigate it as thoroughly as a 
more destructive one. 

Lesions which grow upward, that is, rise 
above the skin surface, as a rule are easier 
to manage than those whose direction of 
growth is either lateral, downward or both. 
Lesions having a constricted base that tends 


to become pedunculated are usually more 
amenable to treatment. So-called recur- 
rences may often be the result of growth ex- 
tensions that were present but had not been 
suspected and hence were not treated. One 
of the crying needs for successful treatment 
of cutaneous cancer is a means for visualiz- 
ing and outlining the entire growth. 

According to Michelson, all fi.xed keratoses 
should be considered precancerous, although 
a statistical study reveals that the so-called 
senile keratosis is much more important 
than seborrheic keratosis. Complete re- 
moval of both types is the only safe proce- 
dure. Areas harboring chronic inflamma- 
tion, such as plaques of lupus vulgaris, 
discoid lupus erythematosus, chronic roent- 
gen dermatitis and even stasis ulcers, may 
be broadly considered precancerous. 
Change in the type of inflammation or in 
the morphology of these diseases calls for 
microscopic study. 

A Wassermann test should be done in the 
presence of every ulcer or tumor. Even the 
most careful examination does not reveal 
the true character of a growth. An in- 
flammatory halo, elevation, scaling or in- 
duration usually means that the border of 
the lesion is beyond the visible or palpable 
outline. An excision must be made from 
the most active border, large enough and 
deep enough to give the pathologist a repre- 
sentative section. 

It is incorrect to state that surgery or 
irradiation or some other method is the 
method of choice for treating cancers of the 
.skin. Every case should be considered 
individually. Therapists should know the 
limitation of their particular method, and 
combined methods should be used when in- 
dicated. The clinical diagnosis of cutaneous 
cancer is a matter of sensible suspicion. 
The positive diagnosis rests on the excision 
of tissue for microscopic study. 

Editorial Comment: If the advice that one 
should alwaj’s investigate a small stationary 
cutaneous growth by biopsy were carried 
out literally, a biopsy would have to be done 
on every nevus and papilloma. 

MISCELLANIES 

Dufresne, O.: Treatment of Angiomata. 

Canad. M. A. J., 58: 139, Feb. 1948. 

Angiomas are divided by Dufresne into 



ABSTRACTS OP CURRENT LTrEHATURB 


631 


port-wine strawberry marks, cav- 

ernous types, stellar angiomas, and lymph 

■n giomM . 

^ states that for port-wine stains the 
results of treatment are limited, although, 
in ilia experience, ultraviolet radiation in 
repeated blistering doses and carbon dioxide 
snow with slight pressure are the best thera- 
peutic methods. 

For strawberry marks, ho recommends os 
the best therapy contact roentgenotherapy 
in doses varying from 250-r to 400-r, repeated 
at about 4 to 8 weeks. Usually after three 
to four treatments the strawberry mark dis- 
appears. 

For cavernous angioma, interstitial radium 
therapy is recommended as the treatment of 
choice. The needlea or removabto platinum 
or gold Implants aro inserted obliquely into 
the angioma through healthy eldn beyond the 
edge of the lesion. The dose is below the 
amount which produces a skin reaction, and 
treatment should not be repeated while any 
improvement is occurring or while there are 
still reactive changes in the lesion or in the 
surtoundiDg sldo. Generally the intervals 
betryeen trtsatments are 6 to 8 weeks. For 
superficial cavernous angiomas of difficult 
access (nostrils, eyelids, oral canals, ct 
esters) sad for those of medium site involv- 
ing the superficial sldn, external radiant 
treatment at a distance ia preferred. 

Forstof&trangfomss, efectrofysfs is recom- 
mended. A fine needle is inserted into the 


lumen of tho affected vessels. This is con- 
nected with the negative pole of the galvanio 
current. A small anmunt of current (a few 
m. amp. for 1 or 2 minutes) is used to avoid 
dangerous scarring. 

Lymph angiomas require diathermocoagu- 
lation combined with roentgenotherapy as 
the treatment of choice. 

Marin, A-: Rhinophyma and Its Treatment. 

Canad, Id. A. J., S8: 69, Jan. 1948. 

Experiences with the treatment of nine 
patients with rhinophyma are recorded by 
Marin. These were all men. The histo- 
pathologic changes consist mostiyof a marked 
hypertrophy of the sebaceous glands and of 
the fibrous connective tissue accompanied by 
& vascular dilatation. In about 10 to 15 
years, tho noso obtmns a permanent size 
showing almost no tendency to enlarge. 

The author prefers treatment by cutting 
down the size of the nose with a scalpel or 
sharp pointed scissors, hemostasis being ob- 
tained by olectroeoagiUation and by com- 
pression. Excision is conservative and care 
must be taken to excise moderately at the 
alae or at the tip of the nose. 

If excision has been conservative, a nor- 
mal appearing epidermis regeaerates. 
Marin also thinks it advisable to give a few 
preventive treatments of superficial filtered 
roentgen-rays to the nose following operation 
for postoperative fesibas of Idiltcidiits ssd 
hyperemia. 




FURTHER CONSIDERATION OF THE SURGICAL MANAGEMENT OF 
CHRONIC VARICOSE ULCERS 

NEAL OWENS, MD avd H\RDEE BETHE\, Af D 
Xeu> Orleans, La 
INTRODUCTION AND HISTORY 

Early historical records leveal that \ancose ulcero were a somce of great con 
cem to patients as ivell as a perplexing pioblem to the phjsicians concerned \\ith 
their treatment Undoubtedly Job had associated \\ ith the recorded pam which 
he suffered from his numerous boils, considerable added discomfort as the result 
of associated chionic leg ulcers History records a great variety of treatments 
that have been applied to chronic leg ulcers of the lower extremities, which 
numerically would equal the an ay of physicians who recommended their ap 
plications ^Vmong the eailicr physicians recommendmg treatment for this con 
dition there was a belief that satisfactory treatment required the application of a 
breu po&sessing the power of drawing fioin the local ulceis all noxious properties 
nliich served to produce them Strangely enough this same fallacy stems to 
have prevailed through the ages, since practically all recommended treatments 
Were designed with the same thought It was not until the importance of a co 
exisbng varicose vein m the pioduction of leg ulcers was fully understood that a 
rational form, of treatment was advocated Since then a variety of treatments 
have been suggested, which incorporate the fundamentals necessary for the cor 
rection of these chronic ulceis, while others appeal to be without phjsiologic 
background A cntical analysis of some of these will be made subsequently , in 
an attempt to rationalize the treatment of these conditions by means of radical 
suigical extirpation 


INCIDENCE 

Chronic vancose ulcers of the lowei extremity are more common than any 
other type, representing about 90% of all chrome ukers of the leg (Thomas) 
Heredity is important m about G3% of all cases of p itients suffenng fiom van 
cobe veins or chrome ulcers (DeTakats, Curtis) Vancose ulcers most frequently 
occupy the area above the medial malleolus and are seen more commonly on the 
left leg than on the nght In an analysis of a small senes of 64 cases of chronic 
ulceration involving the low er legs, Goodman found 26 patients presented chronic 
ulceration involving the left leg, whereas 25 patients showed involvement of the 
13 patients were found with involvement of both legs A high percentage 
of patients with ulcers involving only the right leg revealed defects which are 
chnicallj of the luetic type, 13 patients of the latter group showing positive 
Wassermann reactions In the group of patients representmg ulcers occupying 
only the left leg it w as not possible to make a clinical diagnosis of syphilis Like- 
'Mse m the group of patients showing ulcers involving both legs, a clinical diag 
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nosis of syphilis could not be made. In patients showing ulcers involving the 
right leg only, 40% revealed a negative Wassermann reaction, whereas in the 
group showing involvement of the left leg 73% revealed negative Wassermann 
reactions. A small percentage of chronic ulcers of the lower extremity will be 
found to arise as the result of sickle cell anemia. This latter condition, as well 
as syphilis, should be ruled out before a positive diagnosis of chronic varicose ulcer 
is presumed to be established. 


PATHOLOGY 

Chronic varicose ulcers of the lower e.xtremities are usually found involving the 
lower medial aspect of the leg in association with a tremendous amount of sur- 
rounding and underlying scar. These ulcers vary in size from a small discrete 
defect, a few millimeters in diameter, to extensive ulcers which completely en- 
circle the leg and which may be as much as six inches in width. A typical chronic 
varicose ulcer is seen as a relatively discrete area of ulceration with sloping or ill 
defined margins. One seldom sees the sharp, well defined margins that are so 
, often seen in the luetic ulcer. The base of the ulcer is, as a rule, seen as a dirty, 
grayish mass of edematous granulation, the color and edema being modified by 
the amount of infection, associated trauma and chronicity. Surrounding the 
actual ulcer itself, one sees a darkened, discolored skin, associated with extensive 
induration, dryness, scaliness and eczema. The discoloration of the skin is the 
result of deposits from broken down red blood cells. On palpation, the surface 
of the skin feels hard and fixed, denoting extensive invasion of scar which gre- 
quently extends down to become attached to the bone or the periosteum covering 
the bone. There is no evidence of any normal subcutaneous tissue. ' Because 
of disturbance to or complete loss of the normal sebaceous and sweat glands in 
the region, the skin reveals an abnormal dryness and scaliness which is typical. 
Further palpation reveals here and there small venous lakes, outlined as soft 
areas lying between firm ridges of scar, which can be traced through their tortuous 
course by the firm walls which mark their boundaries. The skin is almost invari- 
ably hard and firmly attached to the deep structures. As a result of this fixation 
and lack of resilience one frequently finds the foot and ankle held in abnormal 
positions. There is a varying amount of local edema. Various authors have 
conclusively shown a decrease in the amount of blood supply as well as a definite 
obstruction to the local lymphatic drainage (DeTakats, Trout, Mason). It is 
because of disturbance in the local blood supply and blockage in the normal 
lymph drainage that much of the chronic edema develops. Heredity plays a 
prominent role in the development of varicosities and chronic varicose ulcers of 
the lower extremities. Patients who have a predisposition frequently show vari- 
cosities of the septal mucosa, small cutaneous nevi and spiderlike telangiectasia, 
in association with vascular fragility which is so marked that numerous ecchy- 
moses develop from the slightest injury. These same patients may show no 
abnormality in bleeding time, platelet count or coagulation time. Varicose 
ulcers are imquestionably the result of a combination of changes that develop m 
the region of the ulcer. Perhaps the first factor in the development of a chronic 
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leg ulcer is that of venous stasis. iUsociatcd with this is a progressive anoxemia 
and local acidosis which develops as the result of stagnation of the metabolic 
processes in the skin and subcutaneous tissue. An analysis of the contents of 
this accumulated stagnant residue shows a collection of cataboliles with a tre- 
mendous concentration of metabolites; there is an increase in the CO2 content 
along with a corresponding decrease in the Oi content; a decided increase in the 
NPN content, along with a local acidosis; a decrease in arterial supply and a pro- 
gressively developing edema. One can see how slight trauma to tissues showing 
the above alterations would serve as a mode of entrance to bacteria which would 
invade the tissues to produce an early ulceration, and act as a focus for the 
development of a chronic leg ulcer, unless early adequate treatment was insti- 
tuted. Following the entrance of bacteria into such an area of low resistance, 
the logical'sequel would be the development of an erysipelas, a lymphangitis or 
a lymphangitis with an associated phlebitis. Anj- of these conditions would 
produce a disturbance in lymph drainage with a resulting increase in edema. 
These complications would enliance logically the development of an ulcer. 
Due to the lowered resistance of the local tissue, infection would be dilficult to 
combat. Progressive infection would mc.an further interference with lymph 
drainage, subsequent proliferation of scar and diminution of local blood supply. 
These factors would quickly develop into a vicious cycle which would progress 
through the stages of circulatory interference, lymph stasis, massive scar forma- 
tion and chronic ulceration. 


COMPUCATIONS 

When one considers the tremendous pathology associated with chronic varicose 
ulcers of the lower extremities, along with numerous physiologic alterations iu the 
local arc.'is, obvious complications would be: erysipelas, lymphangitis, plilebitis, 
osteomyelitis, abnormal fixation of the foot due to deep scar attachment and 
callous formation with subsequent development of trophic ulcers. Erysipelas 
is not uncommonly seen as u complication resulting from the mildest sort of 
trauma, frequently the result of bacterial invasion through a break in the skin 
resulting from scratching. This is a most troublesome complication and not 
infrequently initiates changes wliich predispose to sufficient disturbance in lymph 
circulation, scar, proliferation and diminution of blood supply to cause the devel- 
opment of chronic ulcers at a later date. Lymphangitis is a normal sequel to 
erysipelas and as a result of this we commonly find obliteration of sufficient 
lyniphatics to produce a tremendous local edema. If the virulence of the inva- 
sive organisms is sufficient, phlebitis may come as a secondary complication to 
firysipelasand lymphangitis. The disturbance here is proportionate to the extent 
of the involvement, the location and the type of thrombi which develop- It is 
not uncommon for this condition to precipitate a hazardous chain of events which 
niay terminate in the ligation of some of the larger veins in order to avoid embohe 
phenominac. Associated with a chronic lymphangitis and phlebitis, one fre- 
quently sees a periostitis which may progress into an osteomyelitis. Ihe viru- 

£nce of the organism may become sufficiently attenuated in this area to permi 
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the development of an osteomyelitis with little or no symptoms, the condition 
existing unrecognized until diagnosed from a cursory x-ray study. There is 
considerable evidence that osteomyelitis developing as a complication of chronic 
varicose ulcer may be the result of a low grade infection transmitted through a 
nutrient vessel and not by direct invasion at the site of the ulcer. Many areas 
of osteomyelitis exist at sites remote from the ulcer as shown by .x-ray, when a 
roentgenographic study of the bone at the site of the ulcer shows no evidence 
whatsoever of an osteomyelitic lesion. Ulcers of the lower extremities show an 
abnormal fixation of the foot due to an intense pull of the surrounding and uder- 
lying scar. This may be in association with a simple fixation or an ankylosis of 
the immediate joint. Weight bearing at points which are abnormal will fre- 
quently produce callosities. If sufficient ischemia develops at the site of a cal- 
losity ulceration normally follows. 


TRE.ATMENT 

Probably no surgical condition has been subjected to a greater variety of treat- 
ments than the chronic varicose ulcer of the lower exti'emity. During the initial, 
acute stage of the development of varicose ulcers, approximately 75% of these 
cases could be cured by relatively simple methods, if administered timely and 
properly. The administration of penicillin and the sulfa drags, in association 
with venous ligation and injection, physiologic rest, elevation of the extremity 
for adequate drainage and the application of moist, saline pressure dressings 
should insure a satisfactory cure in the vast majority of these early cases. All 
of the above procedures have been adequately described by Ochsner, McPheeters, 
Dixon Wright and others. Since this paper deals only with the surgical treat- 
ment of the chronic varicose ulcer no attempt will be made to describe these in 
further detail. 

In the light of associated pathologic and physiologic changes it is obvious then 
that a satisfactory cure will require that treatment be directed to chronic varicose 
ulcers complicated by varying amounts of infection, a marked diminution in the 
vascular supply, sufficient disturbance in the local lymph di'ainage to produce 
chronic lymph edema and a massive amount of scar. Obviously then that treat- 
ment must offer an adequate blood supply to the part and correct the disturbance 
in lymph drainage of the local area if the other pathologic states are to be im- 
pi'oved. It is clear that far too much scar surrounds and underlies the local area 
in question to permit adequate circulation for the ulcer and surrounding tissue. 
It is equally obvious that the same factor causes gross disturbance in lymph 
drainage. Study of regional anatomy suggests that correction of these defects 
will entail complete excision of all offending scar, along with the complete exci- 
sion of an equal area of deep fascia. This is necessary because the deep fascia 
completely invests the musculature of the lower leg, separating the blood supply 
into the superficial and deep circulation. Since the superficial circulation is 
shown to be inadequate it becomes necessary to connect with the deep circulation 
if one is to develop sufficient blood supply to support the graft necessary to cor- 
rect the resulting defect following the e.xcision of the scar. The same is true 
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regarding the reestablishment of the lymph circulation in order to dimmish lymph 
blockage and correct the associated edema 
The senior author m 1937 advocated excision of not only the ulcer but also 
all the surrounding scar and discolored tissue It was emphasized that the dis 
section should mclude the deep fascu underlying the ulcerated area, thus eslab 
lishmg a connection for new blood supply and lymph channels winch would 
develop a direct communic ition wnth the deep circulation and the associated deep 
Ij-mphatiis (see Draw mgs I, If, 111) At the time ot the puhhcaUon of the first 
paper, it was advocated tli it a delay period of fourteen days should follow be 
tween tlie excision and the application of the graft It was presumed at tint 



time that it was necessary to permit the de\elopment of adequ ite granulation 
tissue arising from the deep circulation to suppoit these giafts It is the pur- 
pose of this paper to report a senes of cases in whicli the delay period was dis 
pensed with and in which grafts were applied immediately following excision of 
scar and deep fascia In all of the cases reported, the exci'^ion was cained out as 
previously recommended, including all scar and deep fascia, exposing muscle, 
tendon and bone beneath Half thickness grafts were immediately applied over 
the resulting defects (See Figures X, Y, Z) T his technique has been followed 
since shortly after the publication of the hrst paper and has shown gratifying 
nisults In fact all grafts have shown a more satisfactory take with a resulting 
stability subsequent to the take than was formerly felt possible A]] grafts have 
remained entiiely stable and there has been no disability due to adherence of the 
grafts to the muscles, tendons or bones Among the cases reported are men who 
have resumed work subsequent to operation and continued their normal occupa- 
tions 1 road construction foreman, 2 boiler maker , 3 bar tender, 4 house- 
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wife; 5. itinerant who had no gainful occupation; 6. farmer. None of these 
patients are wearing any type of dressing and there have been no breakdo^vns in 




the grafts that have not been directly associated with trauma and which have 
not healed spontaneously. 

Post-operative care of these patients has been a very important factor in the 
success of the procedure. After the application of the graft, a single layer of 
surgical rayon is applied over the graft, followed by the application of the usual 
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type of pressure dressing held fixed by a ^ 8 Ace bandage. Subsequent to this 
the foot is splinted in order to afford complete immobilization and lessen the 
motion of underlying muscle and tendon. The patient is kept in bed with the 
extremity either flat or slightly elevated for four or flve days. At the end of 
the five day period the dressing is usually changed, and there is a reapplication 
of the splint. After the graft has become firmly attached and circulation in- 
sured, the patient is supeiwised in a series of vascular exercises. In the beginning 
the patient is permitted to allow his foot to hang over the side of the bed for 



z 


approximately one minute. The time is increased daily as the condition of the 
capillaries permits imtil the patient is able to keep the foot in a dependent posi- 
tion for approximately thirty minutes without severe color changes. Subse- 
quent to this he is permitted up and about on crutches and gradually increases 
the weight that is put upon his foot. Within two to three weeks the patient is, 
as a rule, able to walk with little discomfort or disability by the simple aid of a 
support which comes from a prbperly applied Ace bandage covering the extrem- 
ity from the web of the toes to a point just beneath the patella. It must be 
emphasized that it is extremely important for the patient to wear this type of 
supportive bandage for a period of about six months subsequent to this opera- 
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tion Subsequent to this, the graft is entirely stable and the blood supply and 
the lymph circulation has been satisfactorily reestablished The patient, as a 
result of tins operation, is able to resume his work or go back to his former job, 
after a period of approNimutcly two months, where he should carry on with no 
interference This, of course, is in marked contiast to the type of healmg which 
remains stable when the patient is essentially bed ndden and which does not 
permit hira to resume usual activity 
The following cases are reported 


CVSE VI 

(See Case 1, tigures A, B, C, D ) 

U N , male, age 65, was admitted to the hospital on July 8 1940, with a historj 
of ulcer of the left leg of twctit> ^ears duration Itcccnt history of treatment with zinc 
peroxide and unna paste for four months On \ugu8t 12, 1940, a high low venous ligation 
was done The first dressing w as done on August 17, 1940, and it w as noted that complete 
take of graft had been obtained He w as discharged on September 27 1940, and there has 
been no evidence of breakdown or discomfort until 1942, when a traumatic ulcer developed 
as result of injury to leg from car fender Under treatment with pressure dressings this 
healed promptly In December, 1945, developed traumatic ulcer The patient received 
lumbar Si mpathcctomj block with immediate healing which has remained stable until the 
present time 

CVSE #2 

(See Case 2, Figures A, B, C ) 

Mrs C A , white, female, age 37, had good health until tw 0 months ago Theunoticed 

ulceration on nicdiil surface of left ankle The patient has had injection senes for van 
cosities (the first four jears ago and the last eight months ago ) Varicosities followed a 
thrombophlebitis (18 years ago) 

The patient was admitted to hospital on December 8, 1938 Excision and graft on 
December 15, 1938 Discharged Januarj 8, 1939, with satisfactory healing No persistent 
breakdown 


CVSE V3 

(bet Case3, Figures V, B, C ) . 

G R , white, male, age 15, was admitted on April 15, 1939, wuth a 2} jear his or\ o 
ulceration of the left leg It began when he accidcntalli scratched his leg against anail 

protruding from a fence Various medications were tried and after one jear and a ate 

ulcer finallj healed Four mouths before admission the patient fell in his yard and tore 
open the old scar area On \pril 29, 1939, the whole affected area w os excised and split skm 
grafts were immediately applied to the defect First dressing was on May 9, 1939, and 
complete take had occurred The patient was discharged twent> da>s later on Ma> iU 
1939 The patient is presently working as a bar tender and states that there has cen no 
breakdow n or ani discomfort since the time of operation 


CVSE 


(bee Case 4, Figures A, B, C ) 

S P , white, male, age 42, was admitted to hospital on August 13, 19 , wi e 
complaint of chronic varicose ulcer of left leg This had begun fourteen } cars ago in 
'larch, lots, the patient had a series of sue sjmpathetio blocks uhich resulted in a rap 
tealing of the ulcer In June of 1945 a high ligation and injection of the saphenus vci 
In August, 1945, a left lumbar sympathectomy was done This resu te in 
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Case 1, Figube A. Photograph showing chronic varicose ^ilcerof twjntyyearsdura^^^^^ 
Case 1, Fiqtoes B, C, D. Photographs showing anterior medial and under- 

skin graft which was applied to the defect resulting from radical excision of scar and uer 
l^SeP fascia. Photographs of grafts were taken eight years after their application 
defect. 


provement. On July 3, 1946, the entire ulcer and scarred area were ^ote 

immediately covered with split skin graft. He was dressed five days later and the 







SURGICAL iUNVGEMENT OF CHRONIC VARICOSE ULCERS 


613 



Ca 

Ca 


c 


inado ' The graft haa taken almost 100% ” While m the hospital the patient developed a 
Pneumomtia winch delajed his discharge Fm^y was discharged through the clinic on 
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Case 3, Figure A. Photograph of anterior aspect of left leg showing appearance of 
graft which was applied nine years ago for the correction of a defect resulting from the 
complete excision of a chronic leg ulcer with its associated scar and the underlying deep 
fascia. 

Case 3, Figures B, C. Photographs showing medial and lateral aspects of the same leg. 

August 3, 1946. The patient is presently working as a boiler maker and has no evidence of 
breakdown. There has been no breakdown of the graft areas. 

CASE 

(See Case 6, Figures A, B, C, D, E, F, G.) 

E. G., white, female, age 38, had a Cesarean section in 1938. On November 20, 1940, 



C4SU m 

(Sec Case 7, Kgurca A, B, C, D, E, F, G, H ) 

_ ■ H., white, male, age 60, had a high and low saphenus injection in May, 19-16 The 
patient was seen in consultation five months Inter and a diagnosis of chronic varicose ulcer 
the right lower extremity was made. He was admitted to the hospital on October 17, 






Cabe 7, FionnEs E, r, G, H Photographs showing the status of graft, one and one half 
yews later Note the extensive excision which was required 

H16, for treatment of extensive infection prior to extirpation of ulcer and grafting He had 
a history of ulcer of the right loner leg, anterior surface, for 27 months He denies any 
precipitating trauma to this area He had various medications applied to this area without 
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improvement. On November 5, 1946, the involved area was excised and split skin grafts 
applied immediately to the defect. One area was left open because of the patient’s un- 



c d 

Case 8, Figures A, B. C. D. Photographs showing extensive chronic varicose leg ulcer 
with surrounding scar. Duration about one and one half years. 


satisfactory reaction to anesthetic. This was later grafted in the dressing room on 
November 14, 1946. He was discharged as entirely healed on December 2, 1946, and has had 
no evidence of breakdown since. He is presently working as a farmer. 
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(See Case 8, Figures A, B, C,D, E, F, G,II ) 

\V II , ivlntc, male, age «, pa%c a liiatorj of luv.oR struck the antmor surface of the 
right Itg m Maj , IMS, t\ hilc trj mg to crottl from a barge to its pier The aound failed to 






halt jeaw Photographs showing condition of grift about one a 


graft n ^ '^-ray therapy on the ulcer from June until December 1945 At this time a 
lumbar^ ^ tempted but was unsuccessful In Fehruarj of 1946, the patient had a right 
®jnipathcctomy The ulcer began to improve for about four months and then 
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began to get worse. The patient was referred to us for treatment in the latter part of 
October, 1946, and a diagnosis of chronic varicose ulcer was made. The patient was ad- 
mitted to a hospital and on November 1, 1946, the entire affected area was excised and 
immediately skin grafted. Healing was satisfactory except for two small areas (one over 
the anterior tibial tendon and the other on the medial border of the graft). The patient 
was finally discharged from the hospital on January 27, 1947, and has had stable healing 
since. He is able to walk and stand for several hours without discomfort. 

The following patients were under the surgical management of the respective 


physicians listed: 



E. G. 

(Case 6) 

Dr. Robert Wise 

D. H. 

(Case 7) 

Dr. Robert J. Meade 

W. H. 

(Case 8) 

Dr. Hardee Bethea 


BIBLIOGRAPHY 


1. Owens, N.: Treatment of Chronic Varicose Ulcers of the Lower Extremities. N. 0. 

Med. & Surg. J., 89; 483 (March) 1937. 

2. DeTakats, Geza Quint, H.\rold, and Tillotson, B. I.: Impairment of circulation 

in the varicose extremities. Arch. Surg., 18: 671, 1929. 

3. DeTakats, Geza et al.: Injection treatment of varicose veins. Surg. Gyn. Obst., 

60:545,1930. 

4. Ochsner, a. and Garside, Earl; Chronic leg ulcers. Texas St. J. Med., 26:587, 1930. 

5. Ochsner, A.; Chronic cutaneous ulceration of lower extremities. Med. & Surg. J., 

84: 594, 1932. 

6. Anderson, M. W., Barker, N. W., .and Seldon, T. H.: A clinical evaluation of pow- 

dered human blood cells in the treatment of ulcers of the extremities associated with 
vascular disorders, .Am. Heart Journal, 32: 754 (Dec.) 1946. 

7. Cooper, W. M.: Treatment of varicose ulcer. Am. J. Surg., 76: 475 (March) 1948. 
S. Boehme, E. j.: The treatment of chronic leg ulcers with special reference to ointment 

containing water soluble chlorophyll. Lahey Clin. Bull., 4: 242 (Apr.) 1946. 

9. Thorsen, G.: Pressure Pavex Treatment of varicose ulcer and stasis of extremities. 
Arch. Phy. Med., 26: 638 (Oct) 1945. 

10. Theis, F. V.: Varicose veins and ulcers. Surg. Cl. N. Am., 134 (Feb) 1948. 

11. Gr.aveele, L. j, O’Donnell, C. H.: Lumbar sympathectomy for chronic leg ulcers. 

Am. J. Surg., 71: 62 (May) 1946. 

12. Teplitsky, D., Shapiro, R. N., and Robertson, G. W.; Radical excision and skin 

grafting of leg ulcers. Plas, & Recon. Surg., 3: 189 (March) 1948. 

13. Rees, H. C. and Sleatn, J. G.; Surgical management of Vascular leg ulcers. Surg., 

26: 575 (April) 1947. 

14. Heller, R. E.: Pathologj’ and treatment of indolent ulcers of leg. Surg. Gvn. Obst., 

76:77,1943. 

15. Rees, H. C.: Varicose ulcers. Newer methods of treatment. J. Mich. M. Soc., 39: 

936, 1940. 

16. Thomas, B. A.; Treatment of leg ulcers by the gelatin-glycerine zinc oxide paste 

dressing. Univ. of Pennsylvania Med. Bull., 23: 365, 1910. 

17. Goodman, Herman : Ulcer of the leg. .Arch. Dermat. & Syph., 6: 179, 1922. 

18. Steubner, R. W. : Varicose veins, their treatment by injection. Surg. Gyn. Obst., 

61: 169, 1930. 

19. Mason, J. Tate: Lymphangioplasty in the treatment of some leg ulcers. Northwest 

Med., 7; 320, 1915. 

20. Norris, D. H.; The deeper structural changes arising from varicose ulceration. Surg. 

Gyn. Obst., 30: 72, 1920. 

21. McPheeters, H. P.: Ulcer cruris. Surg. Gjm. Obst., 47: 469, 1928. 

22. McPheeters, H. O.: Treatment of varicose ulcers. Surg. Gyn. Obst., 62: 1164, 1931. 

23. Wright, A. Dixon: Treatment of varicose ulcers. Brit. Med. J., 2: 997, 1930. 

24. Trout, H. H.; A new principle in the treatment of ulcers due to varicose veins and 

lymphatic blockage. Tr. South Surg. Assoc., 41: 57, 1928. 


RECONSTRUCTION OF THE AURICLE WITH DICED CARTILAGE 
GRAFTS IN A VITALLIUM EAR MOLD 

LYNDON A rEDR, M D 
Acicarlf N J 

In 1943 I reported a new mcthcKl foi reeonstiucting an .luricle hy inserting 
diced cartilage grafts in a perforated vitallmm cai mold and burj'ing the mold 
mth its cartilage filler beneath the patienCs ubtlominnl skin (1) 

Connects c tissue and blood vcsncIs grew thiough the openings m the mold 
and bound the separate cartilage segments together, thus forming a solid but 
somewhat elastic stincturc which was an exact duplication of the eai mold 

This car framework, formed with the patient’s own rib cartilage and bound 
together by the patient’s own connective tissue, was successfully transplanted 
beneath the skin in the ear region. The postciioi surface of the cartilage and the 
raw scalp area were later cohered with a split giaft, and the distorted ear lobe 
sutured m the normal position 

The auricle reconstructed m this manner was satisfactory m general outline 
and angle, but the finer detail present in the transplanted cartilage framework 
was obscured by the thickness of the overlying skin on the anterior surface of the 
auncle There was also a tendency to form fibrous tissue beneath the skin, and 
the cartilaginous framework became somewhat flattened as it healed against the 
rigid skull bone. Mj' first patient Imd a \ei3' Jo" hau-line on the side of the 
deformity, and some hair was theiefore present on the upper part of the recon- 
structed auricle. 

I have overcome some of these complications by the trimming operation iL 
fustrated in Plate V. This procedure tends to restore the sharp outline of the 
helix and crura, reestablish a deep concha and remove the hair-beanng skin 
which is present on the upper pait of the reconstructed auricle 

L^TER EXPERIENCE WITH VITALLIUM E\R MOLDS 

I have buried twenty-two additional vitallium ear molds since my first case 
report on this method in 1943. 

One mold has been lost due to hematoma with later infection, and one diced 
cartilage framework became infected following transplantation m the ear region, 
resulting in partial loss of the cartilage Seven eais have been completely re- 
constructed and thirteen are in various stages of leconstmction. 

The technique described under the drawings in this paper constitutes my pres- 
ent management for the usual type of deformity. Variations m this technique 
ore necessary to meet the requirements of individual patients 

VaRIATIOXS IX TECHNIQUE 

Occasionally one sees a congenital ear deformity w ith the entire upper portion 
0 the auricle absent but with a very normal concha, ear lobe and ear canal. 
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Formalion of Ear Framework from Diced Cartilage Grafts Inserted in Yitallium Ear Jl 

1. Rib cartilage removed from the right side of the patient’s chest is diced into ir 
small cartilage cubes 

2. The “diced cartilage grafts” are introduced into each half of a perforated vitall 
ear mold. 

3. The two halves of the ear mold have been fastened together with vitallium scri 
pressing the diced cartilage grafts into the shape of an ear. 

The mold containing the cartilage segments is inserted in a pocket beneath the patie 
abdominal skin. During a period of months, blood vessels and connective tissue g 
through the openings in the mold and fasten the separate cartilage cubes firmly togethi 
the form of an ear. 

When both auricles are being reconstructed in a young child, diced cadaver cartilaf 
used to supplement the child’s own cartilage so that there Mill be sufficient cartilage t( 
both the right and left ear molds The operative procedures for the right and left ear 
carried out simultaneously. Thus, the total number of operations for reconstructing 
auricles are the same as for reconstructing a single auricle. 

The vitallium ear molds are made by the Austenal Company of Nbm’ York City . Med 
and large sized models are available to meet the general requirements of individual ca 


PL\TC II 
1 



1 Cartilage Lar from Mold and Transplantation In Ear Eegton 

‘ng burial removed from the abdormnal pocbet 5 months follow 
framewn»l iwo^naUes of the mold have been separated and the diced cartilage ear 

2 

thesl , ' , /ed pocket beneath 

■ ■ . the normal ear to 

3 ThenS®5l®?SEtng 

^wliJage . *■ * " ’ I * - *»- -T - *1 „ 

>sreniov( 

severely gcarroJ^ ^*'uni are present or when the skin m the ear region has been 

tieckskinimt ’“advisable to * »-**!- ^ - . r 1 u .t, 

1 the completed ear sttmog ' . 



PLATE IV 



('fojiing Posterior Surface of /lur»d« and Raw Scalp Surface Split Skxn Graft 

1 

teum 0 
behind 
surface 

_ auricle 18 sutured o\er the dental stent mold nhich is covered «ith split skin 

After about 7 da) s the dental stent is removed The split skin graft covers the raw 
aip area and the posterior surface of the nen auricle permitting the latter to stand out at 
angJe from the side of the head The degree of protrusion and height of the recon 
auricle must be adjusted to conform mth the normal ear on the opposite side of the 
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The problem of repair is the same as for a traumatic amputation of the upper 
portion of the auricle, and the technique used is as follows: The cartilage along 
the upper mai'gin of the auricle is exposed and buried under the skin, and during 
the same operation an ear mold filled with diced cartilage is inserted in an ab- 
dominal pocket. Five months later the cartilaginous framework is removed 
from the mold, and the upper part of the framework which corresponds to the 
ear defect is buried beneath the skin in the exact location of the defect. An 
Esser inlay is used to cover the back of the framework and the raw scalp surface. 
A variation of the trimming operation illustrated in Plate V restores the sharp 
outline of the helix and smooths out the junction point of the cartilaginous frame- 
work with the auricular cartilage. 

When the ear canal and drum are present without the concha, or when the 
skin in the ear region has been severely scarred, it is advisable to transplant the 
cartilaginous framework beneath the neck skin just above the clavicle. The 
back surface of the cartilage is then covered with a split graft in the usual manner, 
and the completed ear swung up into position by means of a vertical neck tube. 
The neck tube method of transfer from the supraclavicular area is also useful 
when there are congenital fistulae in the skin surface of the ear region communi- 
cating with the pharynx. In such cases, however, the surgeon may prefer to 
remove the fistulae and later transplant the cartilaginous framework beneath the 
skin of the ear region. 


PLATE V 

Final Trimming Operation to Sharpen Helix, Increase Depth of Concha and Canal Region and 

Remove Hair Bearing Skin 

(May be done in one or two stages depending on abundance of circulation in skin) 

The contours of the reconstructed ear will not be as distinct as is indicated on this draw- 
ing due to the thickness of the covering skin, the formation of fibrous tissue beneath the skin 
and compression of the cartilage against the rigid skull bone. 

1. An incision is made through the skin covering of the helix down to the diced cartilage 
framework of the ear. This incision should reduce the width of the helix by about J. Most 
of the hair bearing skin will be located below this incision. 

2. The skin is dissected from the underlying diced cartilage framework over the scapha 
and well down into the depth of the conchae. 

3. An incision is made deeply into the cartilage and sufficient cartilage is removed to 
reduce the width of the helix and increase its prominence. It may be necessary to carry 
this incision down to the skin covering on the posterior surface of the auricle and remove a 
solid wedge of cartilage. This will allow the cartilage rim of the helix to roll downward 
producing a very normal affect. 

Cartilage and fibrous tissue are widely removed in the region of the conchae leaving 
prominent ridges to accentuate the anterior and inferior crura. It may be necessary to 
remove all cartilage in the depth of the conchae. 

4. The dissected flap of skin will be larger than is required to snugly cover the raw defect. 
This permits excision of hair bearing skin on the upper portion of the skin flap. 

Mattress sutures are inserted through the posteriors surface of the auricle to draw the 
free margin of the skin flap into the cartilage groove or into actual contact with the deep 
surface of skin lining the back of the auricle. 

5. Mattress sutures tied on posterior surface of auricle. The upper free margin of skin 
is not sutured because it tends to give a very natural appearance to the helix when allowed 
to heal without suture. 

Additional prominence can be given to the tragus by rotating a cone of skin upward and 
backward. 

It is wise to avoid the creation of minute detail in a reconstructed ear. When the ear 
looks right leave it alone. _ . 

Any remaining hair bearing skin is removed by the Ferris Smith principle of multiple 
excision or by electrolysis. 





PLATE VI 
1 



2 3 

1. Congenital bilateral deformity of both auricles with meatal atresia. The deformi^ 
of the right auricle was similar to that of the left auricle which is shown in the photograph. 

2. Side view showing reconstructed auricle. _ u f 

3. Front view showing contour and relationship of the right and left auricles both oi 
which were constructed by the vitallium ear mold method. 


I 


PLATE VII 


2 





3 

,1. Congenital absence of the upper portion of the auricle with relatively normal ear lobe, 
concha and ear canal. The drum membrane was present, 

2. Post-operative results utilizing the upper part of a diced cartilage ear framework to 
supplement the patients own ear lobe and concha which form the lower portion of the ear. 
(See variation in technique) 

3. Front view showing the relationship of the reconstructed ear with the normal ear. 


PLATE IX 



with a spilt graft and the com- 

■ ' ‘ 

Mlor Riatch^**^ advantageously since the covering neck skin would provide a better 
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I do not use the ear mold method in congenital deformities where the ear 
canal, concha and a reasonable portion of the helix are present. In these cases 
one can often detach the rim of the helix and transplant it at a higher level so 
that it is in good relationship with the upper portion of the normal ear on the 
opposite side of the head. The incision can be carried well forward into the 
concha if the latter is too small. The exposed edges of auricular cartilage are 
buried and the extent of the defect is outlined by the transplanted helix above, 
and the upper part of the ear lobe below. About two months later finely diced 
rib-cartilage (2) is packed beneath the skin in the area of the defect, and at a 
later date the back surface of the cartilage is grafted. The trimming operation 
illustrated in Plate V may be used to shape the diced cartilage segment so that 
it conforms with the cartilage of the helix and concha. The principle of splitting 
the auricle and transplanting the upper pole in normal relationship with the 
opposite ear has been well illustrated by Jerome Webster (3) in our .Society 
Transactions of 1944. There are many useful variations of this principle. 

Dr. Ferris Smith (4) suggested that it might be feasible to graft the anterior 
surface of the diced cartilage framework with a thin split graft, which would 
have less tendency to obscure the elevations and depressions of the auricle. I 
utilized this suggestion in one case, but my graft was only a partial take and 
later contracture distored the shape of the cartilage framework. This method 
appears to have possibilities, since we do successfully graft the back surface of 
the cartilaginous framework without causing undue contracture. 

Dr. Gustave Aufricht (5) reported a case in which he used a perforated ear 
mold of acrylic resin to form the cartilaginous framework and applied a shifted 
flap of skin in the ear region to provide a lax covering. This is an interesting 
variation of the technique which may be helpful in certain cases. 

"When the two auricles are being reconstructed in a young child, diced cadaver 
cartilage is used to supplement the patient’s own cartilage, thus providing suffi- 
cient cartilage to fill both ear molds. The cadaver cartilage is placed in the 
back portion of each mold so that later possible absorption of this dead foreign 
cartilage will not destroy the anterior ear structure. 

The operative procedures for the right and left ear are carried out simultan- 
eously. Thus the total number of operations for reconstructing two auricles 
is the same as for reconstructing a single auricle. 

AGE AT OPERATION 

Whenever possible the first operative step to reconstruct an auricle should 
begin when the child is about four years old. This allows the surgeon a suffi- 
cient time interval in which to complete the ear before the child enters school, 
which lessens his handicap and facilitates adjustment with schoolmates. 

Children at four years of age have relatively large ears in proportion to their 
height and the size of their heads. Actual measurement will usually demonstrate 
that the normal ear is only slightly smaller than the corresponding ear of the 
father or mother. 

From the medium and large sized vitallium ear molds available a model is 
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selected which is slightly larger than the child's normal ear. Any small amount 
of difference in size can easily be adjusted by reducing the larger ear when the 
' child has attained his growth. 


THE IIEABIKG 

The internal ear develops earlier and separately from the middle and external 
ear, which develop together. Congenital anomalies of the external ear are there- 
fore often associated with deformities of the middle ear. The internal ear, how- 
ever, is usually normal in these cases, so that patients with absence or deformity 
of the auricle associated with meatal atresia have a normal bone conduction on 
the side of the deformity. 

Children wdth bilateral meatal atresia will hear (through bone conduction) a 
voice raised slightly above normal and will learn to speak rather late in a some- 
what tonel(»s voice. We have found that the quality of speech in these bilateral 
cases is greatly improved if the children can be induced to use a hearing aid. 

A normal drum roombrane-is never present in patients ivith meatal atresia, 
and operations to provide skin-lined tubes in the canal region in the hope of e.x- 
posing a normal drum membrane arc useless procedures. 

IVo have operated on two patients through the mastoid, prodding a skin- 
lined opening into the antral cavity. The hearing was not materially impro%’«i 
in either of these children. This same procedure combined with a Letnperl 
operation might improve the hearing in selected cases. 

Children with congenital meatal atresia on one side and a normal drum mem- 
brane on the opposite side will Iicar well and consequently learn to speak in a 
normal manner. 


TYPE OF CARTILAGE USED 

Autogenous cartilage is always the material of choice for transplantation. It 
8ur\ivea as Ibdng tissue, is not subject to invasion or absorption, and like an 
autogenous skin graft it remains until the individual in whom it is transplanted 
dies. This is true whether the cartilage is transplanted with or without its 
perichondrium. 

Experimental studies on humans have demonstrated that autogenous rib- 
cartilage grafts retain their normal stnicture up until twenty-five yearsfollowmg 
transplantation, and that the cells in these grafts remain as living cartilage cells 
( 6 ). 

Preserved cadaver grafts are invaded by fibrous tissue usually ox'er long periods 
0 time (7), but occasionally they are absorbed rather suddenly. Presen’ed 
Wver cartilage is therefore not good grafting material to support an ear in a 
young child with a possible sixty-year life expectancy. 

growth of autogenous CARTILAGE GRAFTS 

^upertuis (8) demonstrated the growth of costal cartilage grafts in rabbits, 
own experimont-al studies (9) with young human costal cartilage grafts 
^dicated that there was a small increase in the size of the graft in most cases. 
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Division of Plastic Surgery Kings County Hospital 

BURN CHART. . . .DIVISION OF PLASTIC SURGERY 

Age Color 

Anterior Posterior 



TYPE: a. Recent.... 

b. Clean 

Percentage; I" 

JOINTS & SPECIAL 
AREAS INVOLVED : 


Cause : 


Old 

Infected 


Previous Treatment, 
Pot. Infected 


Elbow . , 
Fingers 
Axilla. , 
Neck . . . 
Knee . . . 
Other. . . 


2 ° 


3 ° 

End Result: Died 

Healed 

Scarred .... 
Contracture 
Cosmetic. . . 
Functional.. , 
Other 


Prognosis : . . . 
Complications : 


Operations: Yes 
No . 


Fig. 1. Chahts Used to Record Burns at Kings County Hospital 
a. Berkow’s diagram. Coakley’s modification. 

0. Lund and Browder’s diagram for adults, 
c. Lund and Browder’s diagram for children. 
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BURN CHART DlVlSIOIf OF PLASTW SURGFRY’ 


NAME 



AGE 

COLOR 



4ntmor 

Posfcrior 



r 


rtO 





IB 


Scale 

3S% bultocVa foot 1/0 
& J ext leg 2/6 
thigh 3/6 

ZS% trunk and neck 
16% upper cits hand 1/4 
arm 3/4 

6% ^ead 


T\PE s Recent Old 

b Clean Infected 

Percentage I" 

JOINT'S A SPECIAL Elbow 
AREAS IN \ OLVED Fingers 
Axilla 
\eelv 

Knee 

Other 


Previous treatment 
Pet infected 

2 ” ^ 

End Results Died 

Healed 

Scarred 

Contracture 

Cosmetic 

Functional 

Other 


Cause 

Prognosis 

CompbcatioDS 


Operations \es 
Ko 
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BURN CHART.... DIVISION OF PLASTIC SURGERY 

name age NUMBER 

BURN RECORD. AGES: Birth - 7J. DATE OF OBSERVATION 




Scale 

38% buttocks foot 1/6 
& 1. exts. leg 2/6 

thigh 3/6 

38% trunk and neck 
18% upper exts. hand 1/4 
arm 3/4 

6% head 


RELATIVE PERCENTAGES OF AREAS AFFECTED BY GROWTH 


AREA 

1 AGE 

' 0 

1 1 

s 

A 1/2 of Head 

9i 

8i 

6i 

B 1/2 of One Thigh 

2} 

31 

4 

C 1/2 of One Leg 

2i 

2i 

2i 


% BURN BY AREAS 

i Head Neck Body.. Up. Arm .. .Forearm Hands. 

Genitals Buttocks.. Thighs. Legs Feet 

Head Neck Body. . Up. Arm. . .Forearm... .Hands. 

Genitals. . . .Buttocks. . .Thighs . . . .Legs Feet 

SUM OF ALL AREAS: Probably 3rd° Total Burn 


Probable 3rd° Burn 


Total Burn 


TYPE: a. Recent 
b. Clean . 
Percentage: 1° 
JOINTS & SPECIAL 
AREAS INVOLVED: 


Old 
Infected 

Elbow 

Fingers 

Axilla 

Neck 

Knee 

Other 


Prev. Treatment 

Pet. Infected . 

2° . . . .3° 

End Result: Died 

, . Healed 

Scarred 

Contracture . 
Cosmetic.. . 
Functional . . 
Other 


Cause: 

Prognosis : 

Complications: 


. Operations: Yes. 

No.. 
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The estimation of the proportion of skin area i\hich has been burned is an 
important guide to both prognosis and therapy Berkou ’s table has been used 
T,er> widely for this purpose and is a convenient and simple standard lund 
'ind Broader searched for more accurate standards and diagrams to alloi\ for 
vanalions m proportions at difTercnt ages Their studies showed tliat the face 
area is larger, proportionately, in infants than m adults, whereas m infants the 
area of tluglis and legs is proportionately smaller than those areas in adults 
The proportion of skin of all other parts is essentially unchanged from one age 
to another Lund and Browder assigned a smaller area to the trunk than did 
Berkow Although Lund and Browder’s charts are accurate, Berkow ’s method 
IS somewhat simpler to use and the burned area is more graphically outlined on 
Berkow’s chart For clmical purposes, either standard is perfectly adequate 
as a guide to prognosis and therapy Thcareaofabumisnearli alwa>sgreatcr 
than that estimated by inspection on admission to the hospital 

PATHOLOOV 

Local patholog> vanes with the depth of the bum In mild, first degree bums, 
there is some dilatation of capillaries, arterioles and venules with an increase 
in blood flow In more severe bums, there is capillary wall damage with a 
leaki^e of plasma into the tissue spaces At the surface, this is manifested by 
blister formation and exudation from broken blisters At a deeper level, the 
increase m capillaiy permeability is marked b> edema and increased lymph flow 
from the area 

The processes of repair begin soon after the bum occurs In rmld bums this 
consists of a return to normal of blood ve«!sels and absorption of the fluid in the 
tissue spaces In more severe bums where cells hav e been killed, the dead cells 
are removed by lysis and phagocytosis at the junction between living and dead 
cells This results m the formation of a slough of dead tissues at the surface 
This slough remains attached until the collagen fibers which connect it to hv ing 
tissue, are digested Epithelization occurs from skin edges, remnants of hair 
follicles and deep glands, or if the bum is severe enough, from the «kin edges 
alone If the dermis has been destroyed and repair occurs bj ingrowth from 
the edges, the result raaj be quite imperfect, because onlj a thin sheet of cpi 
thehum will cover the scar tissue This scar epithelium is poorly nounshed and 
poorly attached at its base and is 'iubject to breakdown and damage on slight 
trauma 

Changes m the formed elements of the blood are sometimes seen in severe 
hums Hemoglobmeraia maj be seen in deep bums of more than 10% of t le 
body area and hemoglobinuria in deep bums of 30% area These conditions 
result from intra vascular hemoljsis due to the heat of the bums and dt'^appear 
in 24 to 72 hours There may be a thrombocy topenia m v ery ‘severe bums for 
^veral dajs following injur> Leucocytosis is seen early and is usuallj direct y 
proportional to the sev enty of the burn Rarelj , sev ere bums show a Icucopenia 
from the first to the sixth day 

ludnej damage is an important complication m the earl> course of patients 
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with severe burns. Albumin, hemoglobin, and casts may be found in the urine. 
In more severe cases there may be oliguria, azotemia and elevation of the blood 
N.P.N. The origin of the hemoglobinemia has already been mentioned. The 
other changes are of the type seen in shock caused b 3 '^ any other mechanism and 
are probably due to decreased blood flow through the kidney. Intravascular 
hemolysis and hemoglobinemia may be a contributing factor in causing injury 
to the kidneys, and the histological picture of the kidneys in severe burns some- 
times suggests this possibility. These changes are characterized by the presence 
of hemoglobin casts, epithelial casts and necrosis of tubules. 

Liver necrosis in burns has been reported by many workers but few cases have 
been reported where bland ointments, saline solution, or dry dressings have' been 
used. Many competent observers feel that liver damage can be attributed to 
tannic acid poisoning but there is a case of liver necrosis following triple dj^e 
therapy, and this service has seen a case of liver necrosis following treatment 
with sulfadiazine-triethanolamine spray. 

In 1842, Curling called attention to the occurrence of intestinal tract ulcera- 
tion following burns. This lesion is most apt to result in a severe, septic, third 
degree bum and is usually manifested by epigastric pain, melena and hemateme- 
sis. Stomach, duodenum, or both may be involved and hemorrhage is twice as 
apt to cause death as perforation. The condition is usually but not alwaj-^s fatal. 
The etiology is obscure and the complication is rarely seen under modern modes 
of therapJ^ 

Respiratory tract damage due to smoke inhalation may be seen in burn cases. 
The resultant lesion is essentially a laryngotracheo-bronchitis which may go on 
to mucosal necrosis, pulmonary edema and pneumonia. 

Various authors since 1917 have reported pathological changes in the adrenal 
glands of bum cases. These changes include swelling, redness, edema, hemor- 
rhage, and cortical necrosis. Recent reports have suggested that in burns, the 
adrenal glands are stimulated to exhaustion by the adrenotropic hormone of the 
anterior pituitary gland. There have been reports, too, of the pathology in 
spleen, lymph nodes, heart and central nervous system, but the nature of these 
changes and their significance is obscure. 

Marked changes in nitrogen metabolism of the burned patient have been noted 
by a number of workers at various hospitals. Severe bums show a high output 
of nitrogen in the urine during the first three weeks and sometimes for as long as 
several months. The resulting negative balance maj’^ reach the magnitude of 
25 to 30 grams of nitrogen per day. The causative mechanism is not yet known 
but a similar change has been demonstrated in fractures and other types of 
trauma. In addition to the above described urinary nitrogen loss, there may be 
a nitrogen loss of comparable magnitude from the surface of the bum and this 
latter may continue over long periods of time in extensive deep burns. The 
marked nitrogen losses from these two sources maj-^ result in the occurrence in 
the burned patient of severe hypoproteinemia within a few weeks’ time, unless 
proper therapy is instituted. A continuing hypoproteinemia may cause tissue 
protein loss wth weight loss, edema, weakness and death from malnutrition as 
the end results. 
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2, Extensive Tiuiid Decree Burk in an Eight Iear Oiu Giri. 
?• view of burn ready for grafting. 

D. Antenor yiew of burn ready for grafting. 

c. Lateral view after grafting. i 

d. Anterior view after grafting. Donor sites are visible on the abdomen. 





fig. 3. Extensive, Deep Bubns ^ of the first op«^, 

•ricardium were exposed. 

'fefdo^nof sites on back. Another view whic 
motion. <. 7 , 
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Sodium chloride may bo lost into the burned area as e\udenced by a decrease 
m the plasma clilonde and sodium conccntrition and a rise m the plasma potas- 
sium concentration Hjpei^ljccmia and acidosis are sometimes observed, and 
manj workers have noted an apparent depletion in Vitamin Metabolism 

SHOCK 

Shock can be expected m burns which involve more than 15% of the surface 
area of healthy adults and more than 10% of the surface of children or aged 
persons The most important factor m the causation of burn shock is the loss 
of pi isma from the circulation into the tissues of the bumtHl area Richards and 
his a'wciatcs demonstrated this mechanism m shock resulting from bums and 



from peritonitis They found a consistent hemo concentration, decrea*^ in 
cardiac output and right auricular pressure with corresponding decrease m blood 
volume and fall in blood pressure Because of the increa'^ed blood concentra 
tion and increased peripheral resistance m bum shock, blood pressure values 
tend to remain close to normal m spite of markedly reduced total blood volume 
Because of this, blood pressure is a poor index of the seventy of the ‘<hock proces ‘1 
m bums Manj mvestigatora have tned to demonstrate the role of toxic sub 
sbmees released from burned areas m the production of shock There inaj be 
many substances released from a bum area which can depress the circulatory 
s^tem but there is no evidence that these toxins are important in t uising bum 
shock m man The entire picture can be accounted for by the loss of plasma 
mto the burned area and a consequent loss of effective circulating blood volume 
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The Crile theory of nociceptive stimuli causing shock has little support in recent 
studies and sedatives have a negligible therapeutic effect on burn shock. 

It has been pointed out that blood pressure readings are a poor indication of 
shock in bums. More sensitive and practical criteria for therapy can be found 
in hematocrit, hemoglobin and serum plasma protein determinations. It has 
also been said that if the urine output is good, the general circulation is good. 

After severe shock has persisted in an individual for a long period (4 to 5 hours), 
it becomes irreversible. The exact mechanism in this change is a controversial 
point. Nevertheless, it is universally recognized that prolonged shock eventally 
produces a condition where restoration of blood volume will no longer restore an 
adequate circulation for life. 

TREATMENT 

The treatment of burns is constantly changing. The regime presented here 
is that which has evolved from an evaluation of the results of other clinics and 
the experiences of the Plastic Surgery Service of Kings County Hospital in the 
treatment of more than fifteen hundred burns, all severe enough to require hos- 
pitalization. 

Upon admission to the hospital, the patient has his burned areas covered with 
a sterile sheet or sterile towels. If the patient is conscious and in pain, morphine 
or codeine may be used to allay it. If shock is a factor, Morphine is given intra- 
venously to insure immediate absorption. A diagram is then made of the burned 
area on a Burn Chart. An attempt is made to estimate, as far as possible, both 
the degree and depth of the injury since such an estimate is necessary both for 
the prognosis and as a guide to therapy. 

If shock is present or if shock is anticipated from the extent of the bum, intra- 
venous therapy is started. Normal saline or 5% glucose in normal saline is 
used and plasma may be administered simultaneously or given after the elec- 
trolyte infusion has been given, depending upon the requirements of the case. 
The fluid that is lost from bums is similar in composition to blood plasma so it 
is logical to replace this fluid loss with plasma. However, there is experimental 
evidence that sodium ions administered as isotonic sodium chloride are of some 
value in preventing shock in bum cases. Elman has recently emphasized the 
fact that if the patient is not vomiting or in shock, the oral route is preferable for 
the administration of food and liquids. Both clinical and laboratory data must 
be considered in determining the amount of plasma to be given. If the patient 
remains in shock, plasma administration must be continued. If he is not in 
shock various guides may be used. Serial hematocrits are a valuable source of 
information. Harkins suggested the following formula as a guide to plasma 
dosage: give 100 cc. of plasma for each point the hematocrit exceeds 45. The 
extent of the bum is used as the basis for the following measure: give 100 cc. for 
each per cent of body surface burned over 10%. The plasma is given at a rate 
approximating that of fluid loss: 

J in 4 to 6 hours 
i in the next 6 hours 
j in the next 12 hours 



Fio. 4. Neolected Burn 

This cliild had remained at home. ■without medical care for 3 months after a third degree 
OUmof thp * 

■ . uded area, the flexion con- 


contracture corrected ,, > i 

a. Split akin grafts have been used to reaurfacc denuded areas and function has been 

Pestored. 

The reconstructed popliteal region. 
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1000 cc. of 5% glucose in saline is probably adequate for the average adult in 
the first twenty-four hours and there are definite dangers to overzealous admin- 
istration of saline. 

It should be mentioned that there is evidence to indicate that whole blood may 
have a rational place in the replacement therapy of bum shock, McDonald, 
Cadman and Scudder point out that ivhole blood transfusions plus electrolyte 
solution by mouth are effective in combating bum shock and also in preventing 
the anemia which develops during the convalescent period. In general, plasma 
losses predominate in extensive second degree burns while in third degree bums 
there may be additional considerable loss of red cell mass. 

After shock treatment has been instituted, dressings are applied to the bum. 
At this point a warning should be voiced against vigorous debridement which 
compounds shock and definitely increases morbidity. At this hospital no de- 
bridement is performed except in very grossly contaminated cases and in those 
cases it takes the form of very gentle sponging with warmed saline. Blisters are 
left intact in all cases. These procedures as well as the dressing of the bums 
are carried out under sterile conditions with all personnel gowned and gloved. 

Since World War II the most popular local bum treatment has been that of 
pressure dressings over fine mesh gauze, either dry or impregnated nuth petrola- 
tmn or boric acid ointment. At this hospital a 70% cod liver oil ointment* is 
preferred because in third degree bums it speeds the separation of the slough and 
shortens the pre-grafting period. This ointment does not damage adjacent 
eipthelium, does not interfere mth healing of second and first degree bums, and 
by its collagen stimulating properties provides a base suitable for grafting in 
areas of full thickness loss. 

The ointment dressings are applied to the bum area and are carried well be- 
yond the obvious lesion because the actual bum is usually more extensive than 
its immediate appearance suggests. Over this initial layer, a bulky layer of 
fluffed sterile gauze or sterile mechanics waste is placed, and even compression 
is produced by the use of a firm, wide bandage or elastic bandage. On the ex- 
tremities, pressure dressings must extend distally to cover the remainder of the 
extremity to prevent the edema that proximal compression would otherwise 
cause. It is well to incorporate splints in the dressings of bums of extremities. 
Many authors recommend the application of close fitting Plaster of Paris casts 
to achieve pressure and splinting. This technique is fraught with the dangers of 
circulatory impairment and gangrene. 

Pressure dressings are not very practical in the treatment of bums of the face, 
head, neck, genitalia and the anal region. These areas are merely covered with 
a layer of ointment and thin dressings which are changed at frequent intervals on 
the ward. In severe bums of the buttocks no dressing is applied but the patient 
is placed on a soft sterile towel to which the ointment has been applied. Upon 
turning the patient another towel may be greased and laid upon the lesion. 

The initial dressings on bums of the extremities or trank are usually left un- 
changed for 10 to 14 days. If there is gross seepage through the dressings or if 

* Gadoment. 
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they slip, they are merely reinforced or extended without being removed. Bums 
of the hands and fingers present somewhat of an exception to the rule and are 
dressed rather frequently. Since there is such a great degree of disability as a 
result of prolonged immobilization of fingers, it is good practice to start a regime 
of daily warm saline or water baths with active finger and wrist motion at the 
end of the first week after injury. 

In 1944 Connor and Harv'cy described a new method of slough removal using' 
IVruvic acid in a w'ater starch gel. Subsequent studies by Sulzberger, Kanoff 
and Boer indicated that a number of preparations were equally effective in the 
acid debridement of bums. 

In a brief trial on this service the acid debridement has not proved particularly 
useful. Considerable pain and irritation has resulted from use of the acid media. 
The compounds have been expensive and unstable, and their use has failed to 
significantly shorten the course of extensive burns. 

The very early excision and skin grafting of deep bums has never been con- 
sidered practical by this service. 

The value of chemotlierapy as a prophylactic measure against infection has 
been extensively discussed. It has been the practice at Kings County Hospital 
to administer penicillin by the intramuscular route, routinely to all deep bum 
cases from the time of the initial dressing until the first redressing. In the 
majority of cases, this therapy has been continuc<l until the bum was entirely 
cpithelialized, either by natural processes or by skin grafting. Under this regime, 
infection has not been a serious problem at any time. Elman, ct al. have given 
sulfathiazole by mouth, routinely for the first week and reserved the use of pen- 
icillin to preparation for skin grafting. Lund, et al. point out the dangers of the 
administration of sulfonamides over a long period of time and question the ef- 
fectiveness of these drugs against the organisms which usually contaminate 
bums. They do not believe that penicillin administered intramuscularly is very 
effective, either, unless the predominating oi^anism is shown to be the hemolytic 
streptococcus. 

H)'perpyrexia is a serious complication which is sometimes manifested by 
hum cases in the first few' days following the injury. It is seen most frequently 
in infants and children but may occur in adults who have very large surface areas 
involved. Delirium, stupor or convulsions frequently accompany the hj'per- 
Pyrexia. If the temperature of the patient remains above 106® F. for many 
hours, death ^vill result, so energetic measures are necessary to treat this compli- 
cation. Therapy includes intravenous fluids, ice-water sponge baths and ex- 
posure to draughts. 

The maintenance of a good nutritional status is a vital element in the care of 
the burned patient. Elman stresses the advantages of the oral route over par- 
®j^teral methods in feeding the bum case. Large quantities of fluids containing 
electrolytes and protein should be provided. Fluid intake should be sufficient 
to maintain a urinaiy output of between 1000 and 1500 cc. daily, ^ter the fimt 
A\Tien necessary, tube feedings or intravenous administration of carbo- 
bydrate-protein hydrolysate mixtures may be resorted to. The importance of 
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a high protein intake to balance the large nitrogen losses has been pointed out. 
It has also been indicated that there is evidence to recommend a high vitamin 
intake in bum cases. Levenson, Green and Lund recommend the follmving 
nutritional intake in bum cases of 20% of the surface area: 


PROTEIN ■ 

CALORIES 

ASCORBIC ACID 

THMMIN 

RIBOELAVIV 

NICOTINAMIDE 

sm. 


gm. 1 

mg. 

mg. 

mg. 

300-400 

6000 

2 0 

50 

60 

500 


It is very difficult to fulfill the nutritional requirements of severely burned 
patients because of the anorexia associated with their injuries and also the un- 
palatability of most concentrated protein supplements. 

A preparation which has proved useful in supplementing the diet of bum cases 
at Kings County Hospital is a chocolate flavored mixture of hydrolysate of yeast 
and meat proteins, carbohydrate, and the Vitamin B complex. When this 
material is administered in milk, four tablespoonsful three times a day provide: 


Protein 

86 gms 

Pantothenic Acid 

10 mgs. 

Carbohydrate 

92 gms. 

Vitamin Be 

1.6 mgs. 

Vitamin Bi 

13.2 mgs. 

Biotin 

0.24 mgs. 

Vitamin B. 

20 mgs. 

Folio Acid 

0.8 mgs. 

Niacinamide 

13 2 mgs. 

Choline 

240 mgs. 


This, of course, is in addition to the ordinary hospital high protein diet (120 
to 140 gms per day) and the usual vitamin supplements. 

Anemia is a fairly common complication after the second day. It is most 
marked in deep and extensive burns and in infants and children. Many factors 
may participate in causing the anemia. Some of those suggested, are: 

1) Early hemolysis and cell fragility. 

2) Blood destruction by un-neutralized plasma antibodies. 

3) Blood loss through an open wound. 

4) Infection. 

5) Disordered iron metabolism and depressed marrow function. 

6) “Alarm reaction,” or “adaptation syndrome.” 

There is impaired utilization of iron in the anemia of burns so that transfusion 
is the only really effective method of restoring the hemoglobin level after it has 
fallen. Maintenance of normal hemoglobin and plasma protein levels is essential 
to proper healing and successful grafting of bums. 

SKIN GRAFTING OF BURNS 

The primary goal in full thickness bums should be the early and complete 
coverage with skin, and it is toward this goal that all therapy should be directed. 
The techniques used to produce local conditions favorable to grafting are varied. 
Levenson and his associates use no special methods and merely continue to apply 
infrequently changed dry dressings until the desired state is achieved. Elman 
prefers to use wet saline packs. The pyruvic acid method of Connor and Han’'ey 
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has been noted in an earlier section of this paper. At Kings County Hospital 
the 70% cod liver oil* ointment previously mentioned is used until the slough 
has separated and the granulations are firm and pink. As soon as this highly 
desirable condition obtains, the cod liver oil ointment is discontinued and a 
dressing of a nitro furan compound! is applied to the granulations for a period 
of from 24 to 48 hours before grafting. This ointment is quite effective in elim- 
inating mild surface infections which sometimes remain after separation of slough, 
and it also tends to inhibit the development of exuberant granulations. In 
treating burned children, wo have found tub baths to be an effective adjunct 
in speeding the separation of slough and eliminating wound infections. As a 
rule, deep bums are ready to be grafted in 18 to 21 days when the technique 
described above is used. Not only is the local wound condition important in 
the grafting of bums but also, as has been previously stated, the patient’s 
nutritional status must be maintained if successful ^'takes’’ are to be achieved. 
Patients should not be grafted until their hemoglobin and plasma protein levels 
are relatively normal and any considerable blood loss in the operating room sliould 
be promptly replaced. 

Medium or thick split skin grafts are used to resurface third degree bum 
areas. The Padgett dermatome has made it possible to cut sheets of skin cali- 
brated to even thickness from almost any part of the body in sections up to 4 
inches by 8 inches. The thickness of skin which should be \ised is a question 
of surgical judgement with which a number of factors are concerned. The 
thinner a split graft is cut, the more likely it is to be a successful “take”. On 
the other hand, the thicker a graft is cut the less likely it is to contract badly. 
Again, the thinner the graft is taken, the quicker the donor site ^^■ill heal. These 
factors must be considered together with the availability of donor sites and the 
thickness of those donor sites. There is considerable variation in the thickness 
of the more commonly used donor sites. The abdomen and inner sides of the 
thighs are considered rather thin skin, whereas the lateral sides of the thighs, the 
chest and back are covered >\ith fairly thick skin. Women and children have 
relatively thinner skin than adult males. It has been our practice to cut grafts 
for open wounds thinner than for closed ones. In general at this hospital grafts 
arc cut at .012 to .013 inch thickness for bum coverage in adults, and .008 to 
•OlO inch thickness in young children. The area of skin which is grafted at one 
operation will depend upon the condition of the patient. As a rule, four drums of 
shin (128 square inches) is considered about the maximum amount which can 
s^ely be transferred at one operation, and in most cases it will be found expedient 
to linut the operation to two'drums. 

technical details of the use of the dermatome and the fixation of grafts are 
not especially pertinent to this discussion. We use automobile “feeler” gauges 
to iidiust the level of the dermatome blade and suture the graft to the recipient 
amas. the granulation tissue is young and firm, it is not disturbed but 

''hen the recipient area is covered with old, exuberant granulation tissue, the 

* Gadoment. 

T Furacin. 
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granulations are stripped off domi to a firm, yellow base. Bleeding is controlled 
bj’’ warm saline packs and the graft is then applied. Basting sutures improve 

a 



b 

Fig. 5. Extensive, Third Degree Burns in a 42 yeah old White Man 
This is the only death from liver necrosis seen on this service 

a. Burned area shortlj' after admission. This picture demonstrates the hard leathery 
eschar seen in deep burns. 

b. Burned area after separation of eschar and slough. 

c. Multiple split skin grafts in situ. This patient was grafted in bed, on the ward, be- 
cause of his desperate physical condition. „ 

d. Burned area is completely epithelialized but patient is moribund because of hver 
damage. Ascites is apparent. 

the fixation of large grafts and “pie crust” incisions are sometimes used for 
stretching skin where large areas are denuded and donor areas are iheager. 
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When concnvo surfaces are grafted, it is convenient to use a gauze roil as a stent, 
tied firmly over the graft by sutures which have been left long for this purpose. 
Pressure dressings are always applied over the graft. If the graft is on an ex- 
tremity or in the axilla or inguinal region, plaster of paris casts are valuable to 
insure immobilization of the part. 


d 



c 

Fia 6 


• f usually redressed in seven to ten days, unless there is evidence of 

ection at an earlier date. A graft may be inspected or dressed as early as 
rce days post-opemtively if care is taken to avoid stripping it from its new 
and if pressure and immobilization are reinstituted. Barring complications, 
ressings are left on donor areas for two or three weeks by which time the areas 
^ve usually healed and need no further dressings. 
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SOME SPECIAL CONSIDERATIONS IN THE MANAGEMENT OF BURNS 

Bums which involve the skin over or adjacent to joints require careful splinting 
if late, crippling complications and sequelae are to be prevented or minimized. 
It is these areas also which most urgently require early grafting. Severe burns 
of the popliteal or the antecubital regions are best held in extension to prevent 
flexion contractures. Extension is a desirable position for burns over the hip 
joint and inguinal region and abduction of the shoulder tends to minimize con- 
tractures in axillary burns. Severe burns of the hands and Angers can be very 
crippling. The characteristic contracture seen following burns of this area is 
one with the metacarpophalangeal joints in extension and the interphalangeal 
joints in flexion. This deformity renders the hand almost useless. During the 
first week, the Angers are immobilized in a position which gives flexion at the 
metacarpophalangeal joints and extension of the interphalangeal joints. How- 
ever, the most important factor in salvaging the burned hand is the early insti- 
tution of a full range of active motion in daily saline baths. The latter measure 
should be started at the end of the first week. It must be interrupted when the 
part is grafted but should be reinstituted as early as possible thereafter. During 
the convalescent period from bums which involve joint regions, hands or fingers, 
the physiotherapy and occupational therapy departments can give valuable 
assistance in restoring function. 

Burns may result in contractures which require corrective surgery despite 
splinting and early grafting because of the well known tendency of split skin 
grafts to contract. A detailed discussion of the management of these late, 
problems would involve a lengthy volume on plastic surgery. Surgery must be 
individualized to meet the needs of each specific case. J. S. Davis and Ferris 
Smith have emphasized the value of the Z-plastic operation which can be used 
to coi’rect contractures of hands, fingers and other joints. As a rule pedicle or 
tubed flaps are the only effective means of treating neck contractures. Contrac- 
tures on the face and about the eyes are often best treated with free full-thickness 
grafts. In some other areas, it is expedient to surgically free the contracture 
and use a free thick split skin graft to surface the resulting defect. 

The inability of the split skin graft to withstand prolonged trauma is another 
factor which may necessitate corrective measures in burn cases. Thus, it may 
eventually be necessaiy to place full-thicltness grafts on fingers and over the 
dorsum of the hand, while pressure bearing areas such as the sole of the foot and 
the palm of the hand may need pedicle flaps. 

Contractures are not the only late sequelae of burns. Unstable scars, ulcers 
and occasionally malignancies are noted. Unstable scars and ulcerations are 
presumably due to development of ischemic fibrous tissue subcutaneously with 
thin overlying epithelium. The etiology of malignancy is of course not com- 
pletely understood. Generally following burns the type is squamous cell car- 
cinoma. Old burn ulcers are treated by radical excision and grafting, but biopsy 
should be performed on all such ulcers before definite therapy is instituted. 
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CONCLUSIONS AND SUMMARY 

The management of severe burns has been discussed. Outline for therapy is 
based on modem concepts and experiences with the treatment of more than 
fifteen hundred cases whose bums were severe enough to require hospitalization. 
I Imltal Treatment Period- 
ic Shock prevention or treatment by administration of plasma and erj's- 
talloid solutions. 

B. Little or NO debridement. 

C. Application of cod liver oil ointment and pressure diessings 
II Pmod of Supportiie Treatment 

A Original dressing left intact for seven to ten days Dressings every 
four to seven days thereafter using cod liver oil ointment 
B Prophylactic Penicillin. 

C Maintenance of Nutrition (Protein and Vitamins) 

D Maintenance of Hemoglobin — whole blood transfusions 
E Splinting burned extremities. 

111. Grafting 

A. Preparations for grafting. 

1 Tub baths, 

2 Furacin dressings 24 to 48 hours pre*operati\cly 
B Operation. 

1. Use of Padgett Dermatome. 

2. Dressings of Furacin, 

3 Pressure Dressings 
C Post’Operatiic. 

1. Dressings in 7 to 10 days if uncompheated 
2 Donor site dressed m two to three weeks 
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In a review of plastic surgery in World War I and in World War II Davis (1) 
emphasized the recent policy of grouping hand injiincs rcquiiing reconstruction 
hind centers This policy followed the recommendations of Bunnell (2) and, 
a«i he stated, “for the first time in any Mar hands weie treated as an entiU ” 
The hand surgeon combined the principles of the specmlties—plastic surgery, 
orthopedic surgerj' and neurosurgery — to plan the extensive reconstructions of 
the severely injured hands. At times this intncate reconstructive plan was 
complicated by the necessity for the closing of various hand centers uith the 
subsequent transfer of large numbers of patients to another center Thus an 
unique opportunity was encountered on the Hand Section, William Beaumont 
General Hospital, because of the concentration of large numbers of the mo«t 
K\erely injured hands. The final repair of the partially reconstructed hand 
required the most careful planning to utilize the structures present for the gieat- 
est functional advantage without jeopardizing normal parts or tissues already 
repaired. 

The reconstnictive surgeon must evaluate the mdi\ idunl tissues of the hand 
and arm— skin, bone, joint, tendon and nen’c — then correlate these findings to 
plan the surgical procedures. In addition in the partially reconstructed hand 
one should attempt to cany out the original over all plan, if surgically feasible, 
rather than destroy what has already boon accomplished merely to employ 
procedures of personal preference 

Surgerj' of the bones, joints, tendons and nerw'cs must necessarily await ade- 
quate soft tissue cover of skin and subcutaneous tissue. Koch (3), Kitlowski 
(4), Kifikadden (5).Shaw (6) (7), Webster (8) and Brown (9) ha\e all carefully 
desenbed the plastic procedures to obtain p^icle flap skin, preferably with no 
raw surface, for adequate cover of the forearm and hand On admission most 
patients transferred from other hand centers had adequate skin cover How ever, 
repeated stress should be given to the careful placing of incisions not only to 
prevent future skin contractures but to enable later deep repair to bo done under 
the flap rather than through overlying scar The skm, v e*isels and nerves of a 
finger being amputated for irreparable damage may judiciousK be used as a 
filet flap to co\ er a defect of excised cicatrix as m Figure 1 . 

Bone surgery of the hand consisted of three mam types* 1) ihac bone grafts wit i 
Ibrschnerwire fixation for the replacement of loss of bone substance of the meta- 
carpals or phalanges, 2) arthrodesis of the wnst in a position of function a 
Jlep in the over all plan for use of the w rist flexors or extensors as motor pow ere 
for future tendon transfers and 3) osteotomy and shifting of the index or little 
^ctacarpals to the adjacent metacarpal base as reported by Snedecor (10) an 


From The 
of Me 
^aumoDt G< 


.. r 


of Surgerv, University of Rochester 
Jk, and The Hand Section, William 


6S7 



ROBERT M. MCCORMACK 


Hyroop (11). Less frequent procedures were: iliac bone block between the 
thumb and index metacarpals, arthrodesis of a short thumb in a position of 
function, polhcization of the partially amputated index finger ivith intact nerves 
for complete loss of the thumb as outlined by Bunnell (12) and Kelikian and 
Bintcliffe (13). 



Fig la, b, c Irreparable damage to the bones, joints and tendons of the long and ring 
fingers and malunion of the little metacarpal, d, e, f , g Result follow ing filet amputation 
of the long and ring fingers with the proximal phalanx used as a transverse bone graft, 
osteotom)' and shift of the little metacarpal and the skin, vessels, and nerves used as a 
filet flap to cover the defect of excised cicatrix. 


Bunnell (14), Koch (15), Young (16), Graham (17), Luckey and McPherson 
(18) and May (19) have repeatedly stressed the absolute necessity for mobile 
joints in the hand before any secondary tenorrhaphy, tendon graft or tendon 
transfer can hope to be successful. Stiff joints must also frequently be mobilized 
after thick split thickness skm grafting of the burned dorsum of the hand. 
Mobilization of joints resulted from prolonged use of the hand, including occu- 
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pational therapy, and could be hastened by gentle elastic traction applied with 
a cock up or knuckle bender splint of Bunnell {20) under the direct guidance of 
the operating surgeon. The more severe joint contractures frequently required 
cap'ulcctomies of the metacarpophalangeal joints Bony ankj'losis of the meta- 
carpophalangeal joint could lie corrected by arthroplasty, as reported by Fowler 
(21), if the tissues of the finger justified the procedure Capsulectomies or 



^ Traumatic amputation of the mdea finger and the long finger with severe 
' I' -• -1 nl ncatov and 


audnencs 
reseclion of 


ankylosed interphalangeal joints >\pre not done, the procedure 
^ behig arthrodesis in a position of function ith Kirschner « ire fixation 
^ e severely paralyzed, partially* ischemic hands, stiffened by long periods of 
on Use, and shovving no motor return after previous careful neurorrhaphies 
the most difficult final reconstructive problems If the penpheral 
j ® evidence of return one and one-half to two years after neuror- 

ujT ^ forearm or upper arm level, w c advised tendon transfci procedures 
niotor powers the available non-paralyzed muscles that would not 
Parxlize the total function of the hand. If necessaiy', arthrodesis of the wTist 
^ position of function was done to stabilize the hand and to obtain motor 
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Fig. 3a, b. Left hand with split thickness skin graft of burned dorsum and severe ex- 
tension contracture of the thumb corrected by arthrodesis of the metacarpophalangeal joint 
in a position of function, c, d. Right hand \iith severe burn contracture of the dorsum 
and thumb, e Appearance at the first dressing follon’ing split thictaess skin graft of the 
dorsum of the fingers, capsulectomies of the metacarpophalangeal joints, revision of the 
volar pedicle and arthrodesis of the metacarpophalangeal joint of the thumb at one 
operation. 



e f S 


Fig. 4a, b. Complete loss of the thumb, partial loss of the long, ring and little fingers 
with pollicization of the index metacarpal begun at another center, c, d, e Arthrodesis of 
the index metacarpal as the new thumb and cover of the scarred, tender digital tips with 
pedicled skin following neurotomies f, g Final result following revision to preserve 
length. 

powers. A wide variety of motor powers were used, the specific muscle depend- 
ing on its availability, freedom from binding cicatrix, electrical response pre- 
operatively and range of motion at the time of operation. 
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The most common tendon transfer was performed for loss of extension of the 
fingers and thumb due either to traumatic loss of extensor musculature or to 
radial palsy. Tlie original procedures of Jones (22) were utilized with modifica- 
tions as reported by Altman and Trott (23), Zachaiy (24), Young and Lowe 
(25) and Luckey and ^IcPherson (18). "We also feel that the best results are 
obtained when the transfers are carried out through multiple small incisions 
le.wing one wrist flexor tendon intact. The severe fibrosis of the extensor 
musculature in these late cases made it ncccssai^' to sever the recipient extensor 
tendons proximal to the point of suture in order to obtain a functional angle of 
pull and range of motion. In general one can expect verj’ satisfactory active 
extension of the fingers and thunb to the full degree of possible passive extension. 



Fio.5 


Fio. 5a, 1) Paralysis of the median and ulnar nerves with satisfactory sensorj return 
Wlovung median neurorrhaphy and ulnar neurolysis Excellent opponens tendon transfer 
another center prior to admission, c. Functional result following transfer of • 

In''? and index suhlirru flexor tendons to' correct the ulnar motor paral>8i3 of the intnnsi 
muscles 

Fig. 0. The Deformity of Local Ibcuciiic Contracture of the Hand 


The opponens tendon transfer of Bunnell (20), preferably utilizing the ring finger 
sublimis fiexor after Hoyle (27), gave satisfactory results using the indications, 
technics and posh-operative care as reviewed by Kirklin and Thomas ( 
times this transfer had to be done in spite of satisfactorj^ sensory return 
a median neurorrhaphy. The flexor sublimis tendon transfers 
jntrinsic muscle action in ulnar palsy using the technics of Bunnell (29) gave 
•air results in our cases. Flexion of the mobile metacarboplmlangcal joints ap- 
peared to be restored more easily than extension of the distal two interp la ang^ 
joints. lIo\\evcr, as Luckey and McPherson (18) point out, tin's tranter is in- 
icated only ia the more severe claw hands and if tlie ulnar palsy me u e 
wxor profundi tendons ot the ring and little lingers the flexor sublimis tendon 
0 |ndex or long finger must be used, giving less satisfactory resu ts. 

•gure G illustrates the position assumed in local ischemic contrac ur 



692 


ROBERT M. MCCORMACK 


hand as described by Bunnell (30). The ischemic fibrosis of the intrinsic mus- 
cles of the hand draws the metacarpophalangeal joints in to partial flexion, .ex- 
tends the distal two interphalangeal joints and adducts the thumb. In retro- 
spect this deformity, the mechanical opposite of the claw hand of ulnar palsy, 
was seen fairly often in these severe, late hand injuries. 

The partially amputated hand required restoration of the remaining parts to 
optimum function, frequently using as motor powers the proximal portions of 
tendons severed in the amputation. At times it was impossible to avoid crossing 
cicatricial lines left by the amputation. In the most severe cases the transfers 
were planned to combine with a future partial prosthesis of the hand to give a 
strong, controlled range of motion to the remaining sensitive parts. Terminal 
neuromas of the severed volar digital neives were common and were treated by 
careful isolation, ligation with a non-absorbable suture material and replacement 



Fig. 7a, b, c. Bilateral severe partial amputations of the hands, d. Result following 
mobilization of the short thumb and malaligned little finger by deepening the webs with 
Z-plasty and skin graft and capsulectomy of the little finger metacarpophalangeal joint. 
The patient was able to touch the tip of the little finger to the tip of the thumb. 


in deep tissue. Severed nerves were repaired with 7-0 silk wherever possible 
to give all-important sensation to the remaining parts. Surgical procedures 
tvith a considerable element of possible failure and subsequent irreparable 
disability to the hand were avoided, granted that such procedures were surgically 
possible and under less severe conditions definitely indicated. An example 
would be a rotatoiy osteotomy of the fractured little finger metacarpal in 
Figure 7 to gain improved position for pinch with the partially amputated thumb. 
This patient had severe bilateral partial amputations of the hands with the re- 
maining right little finger the best functional digit. At another center recon- 
struction of the right thumb by tubed pedicle skin and iliac bone graft had 
failed due to infection. Therefore, following sequestrectomj’^ and healing, we 
emphasized mobilization of the short thumb and the malaligned little finger by 
deepening the webs by z-plasty and a skin graft plus a later capsulectomy of the 
metacarpophalangeal joint of the little finger, thus gaining a strong, functional 
hand. 
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Indications for all of the discussed procedures were considered m relation to 
die future nork of the patient A great majority of the men had to earn their 
future livelihood AMth their hands Therefore ^ve felt that strong, stable gross 
movements from a position of function should take precedence o\er futile at- 
tempts to gam fine individual variations of motion in these se\erely injured 
bands 


SUMUtARY 

A surgical advance of World War II was the establisliment of hand centers to 
treat the injured hand as an entity, following the recommendations of Bunnell 
The hand suigeon utilized the principles of plastic surgery , orthopedic siiigcry 
and neurosurgery to plan the extensive rcconstnictions In the partially recon 
structed, severely injured hand special care should be taken to consider final 
repair bj further surgical procedures in relation to 1) the onginal reconstructive 
plan, 2) the present status of the hand, 3) possible complications and irreparable 
disability and 4) the future use of the hands 
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BLOOD, SUPPLY OP CROSS LEG PEDICLE PLAP3* 


RICHARD BOIES STARK, M.D.ft 

The cross leg pedicle flap is an expedient method for the transplantion of 
whole-thickness skin and subcutaneous tissue to a defect of the foot or leg. If 
the girth of the donor calf or thigh be sufficient to furnish a graft of adequate 
size and if the mobilit 5 ' of joints of the hips and knees be sufficient to assume the 
planned post-operative position, it is possible to cover a defect in any area of the 
leg or foot. From the point of view of the comfort of the patient, a consideration 
of paramount importance, the medial calf and the anterior thigh offer the best 
donor sites upon which to construct pedicle flaps. The posterior calf and the 
medial aspect of the thigh also have been used as donor sites for either open or 
tubed pedicles. The relative vascularization of the soft tissues of the various 
areas of the lower extremity cannot be determined by reference to standard texts of 
anatomy. Anatomical stud}'^ shows that many of the large arteries course deep 
to the skin and subcutaneous tissues and do not contribute superficial branches 
at regularly spaced intervals. 

It is the purpose of this paper to show which of the donor areas in popular use 
has the greatest number of blood vessels. It is reasoned that the areas which 
have the greatest number of blood vessels have the best anatomical background 
for the development of surgically successful flaps. 

METHOD OF STUDY 

Several methods were used to gain information concerning the location of 
macroscopic arteries of the various surface areas, the size of their arteries and 
their relative, quantitative vascular beds. Cadavers from the anatomical 
laboratory were used. These had been embalmed recently but the embalming 
fluid had been suctioned out of the arterial tree once the soft tissues had been 
“fixed”. In one case an unembalmed refrigerated cadaver was used. After 
withdrawing the embalming fluid from the arteries, commercial Umbrathor 
(Colloidal thorium dioxide, 24-26%) was injected into the arterial tree through a 
cannula in the femoral artery. The degree of filling was determined by x-ray 
examination of the extremity. Approximately one hundred cubic centimeters 
were necessary to fill the vessels in the areas involved in this experiment. Once 
filling had been accomplished, circumferential flaps of whole-thickness skin and 
subcutaneous tissue were cut from the extremity, just above and just below the 
knee. These circumferential flaps of tissue were four inches in vertical dimen- 
sion. They were removed completely from the extremity, the line of dissection 
being accurately placed at the junction of subcutaneous tissue and fascia. The 
upper margin of the circumferential flap of the leg was at the level of the medial 

* Prom the Department of Anatomy, Stanford University, California. 

t Medical School Post-war Fellow, Department of Anatomy, Stanford University, 
California. 

t Plastic Surgery Resident, U. S. Veterans Hospital, Bronx, N. Y. 
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condyle of the tibia and the head of the fibula with its vertical incision along the 
crest of the tibia. The flap taken from the thigh extended four inches proximal 
to a line drawn transversely between the condyles of the femur, with its vertical 
incision along the gracilis muscle. The width of these flaps and the areas from 
which they were taken correspond to the donor areas used most commonly in 
the cross leg flap procedure. The size of the usual pedicle flap allows only three 
possible donor areas in the leg: medial, posterior and lateral. The thigh affords 
four possible donor areas: anterior, medial, posterior and lateral. In an endeavor 
to determine the relative vascularity of the three available donor sites of the 
leg, the circumferential band of whole-thicloiess skin and subcutaneous tissue 
was divided by lead markers into equal medial, posterior and lateral thirds. 
The same procedure was used upon the flap from the thigh where four possible 
donor sites were demarcated equally. X-rays were taken of these circumfer- 
entail flaps. Inspection of the x-rays showed the arteries that reach the tissues 
of the surface accurately outlined by the opaque medium. 

In the second method of study a refrigerated unembalmed cadaver was used. 
The vascular tree of the right lower e.xtremit 3 ’^ was washed out with physiological 
saline. The femoral vein was incised so that the unclotted blood might escape. 
After clear saline returned through the venous circuit, liquid latex rubber was 
injected into the arterial tree. After the body had been refrigerated for approxi- 
mately a month, a circumferential flap was cut below the knee as outlined pre- 
viously. The flap was subdivided by incision into three equal donor areas. 
Each rectangular block of tissue was placed into a separate basin where all soft 
tissues were digested by a solution of sodium hypochlorite, according to Dan- 
forth’s method (1). The tissue digestion left the unaffected latex vascular 
casts. Since the latex filled only the arterial tree, the casts represented molds 
of the arteries of the skin and subcutaneous tissue. These molds were weighed 
on chainomatic balances. 


OBSERVATIONS 

Cadaver “A”: After the tissues were “fixed”, the arterial tree of the right 
lower extremity was suctioned. Colloidal thorium dioxide was then injected 
into the femoral arterJ^ X-rays of the thigh and leg were taken. The circum- 
ferential flaps of skin and subcutaneous tissue were then excised cleanlj’^ from the 
fascia of the leg and the thigh. These were x-rayed. Study of the x-rays of 
the extremity in comparison with those of the isolated flaps gave information 
as to the identity of the nutrient major arteiy or arteries for each detached flap. 
Information was gained which showed that a flap from the medial third of the 
calf is supplied by the posterior tibial arterj’’ and the medial inferior geniculate 
artery. The flap from the lateral third of calf was shovm to be supplied by the 
peroneal artery. The flap from the posterior third of calf was shovm to be sup- 
plied by the popliteal artery. All four of the flaps from the thigh, the medial, 
the anterior, the lateral and the posterior were shown to be supplied bj^ the third 
deep perforating branch of the femoral artery. The total lengths of these sup- 
plying vessels were calculated by means of a Map Measure*. The total lengths 

* Manufactured by: Leitz, Germany; Keuffel & Esser, Switzerland. 
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of arteries of the respective donor areas were: medial third of the calf~90 cm., 
lateral third of the calf — 57 cm.; posterior third of the calf— 53 cm.; anterior 
quarter of the thigh-~'72 cm. ; medial quarter of the thigh — 67 cm. , lateral quarter 
of the thigh— 50 cm,; posterior quarter of^the thigh — i2 cm. 

Cadaver “B”; The flap from the medial third of the calf was sho^vn to bo 
supplied by the saphenous, the posterior tibial and the medial inferior geniculate 
arteries. The flap from the lateral third of the calf was shown to be supplied 
by the anterior tibial arterj*. The flap from the postenor thirrl of the calf uas 



wienes b* 
(A ) and t 
lateral (L 


Aow-n to be supplied by the popliteal artery. The flop from the anterior and 
posterior quarters of tlie thigh were showir to bo supplied by the third deep 
perforating branch of the femoral artery. The flop from the lateral quarter of the 
'high was shown to be supplied by the third deep perforating branch of the fe- 
hioriil artery and the lateral superior geniculate. The flap from the medial 
qMrtcr of the thigh was shown to be supplied by the liighcst geniculate artery, 
'he cumulative lengths of those supplj'ing vessels to tlie respective donor areas 
»crc: medial third of the calf— 120 cm.; lateral third of the calf— 103 cm.; 
postenor third of the calf — 61 cm.; anterior quarter of the thigh 120 cm.. 
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lateral quarter of the thigh — 110 cm.; medial quarter of the thigh — 107 cm.; 
posterior quarter of the thigh — 72 cm. 

Cadaver “C”: The flap from the medial third of the calf was shoivn to be 
supplied by the posterior tibiai, the saphenous and the medial inferior geniculate 
arteries. The flap from the lateral third of the calf was shown to be supplied 
by the peroneal artery. The flap from the posterior third of the calf was sho^vn 
to be supplied by the popliteal artery. The cumulative lengths of these supply- 
ing vessels to the respective donor areas were: medial third of the calf — 72 cm.; 
lateral third of the calf — 22 cm.; posterior third of the calf — 10 cm. No flap 
was taken from the thigh. 



Fig. 4. Ciircumferential flaps from thigh {above) and leg {below) of Cadaver “B”. Cal- 
culated total lengths of supplying arteries show them to be most abundant in the super- 
ficial tissues of the anterior thigh (A) and the medial calf (M). 

Cadaver “D”; Quantitative study of the vascular bed of the skin and sub- 
cutaneous tissue of the lower extremity was made by the use of the method of 
latex injection of the arterial tree. Flaps were prepared as outlined above and 
then each was placed in a separate basin containing commercial chlorox*. This 
solution digested the soft tissues leaving the latex rabber unaffected. The rub- 
ber casts of the arterial tree in each flap were cleaned and weighed upon chamo- 
matic balances. The cumulative weights of the latex casts were; medial third 
of the calf — 123 mgm.; lateral third of the calf — 11 mgm.; posterior third of the 
calf — no vessels filled. 


Sodium hypochlorite, the active ingredient, is liberated. 
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DISCUSSION 

When the lo^\e^ extremity is used as a donor area for the contralateral foot 
or leg, the entire circumference of the calf and the tlngh pre^^nts itself as a 
possible donor site m the hj'pothetical positioning of a cross leg pedicle flap 
Tliere is no agreement concerning the positions of choice upon which to base 
these pedicle flaps The medial calf and the anterior thigh may be utilized \\ ith 
maximum comfort to the patient The posterior calf is also used frequentlj 
The medial thigh is a frequent site for a tubed or an open pedicle flap 
The observations reported lierein indicate that the medial calf and the anterior 
thigh are donor sites of choice since it has been shown that artencs are most 
abundant m these areas The postenor calf and the postenor thigh show the 
fewest arteries It is known that pedicles from the postenor third of the calf 
may be used with success if cautiously delayed, but tins area is not tlie donor 
site of choice, and its indiscriminate use may lead occasionally to failure The 
lateral third of the calf has an arterial supply second to that of the medial third 
of the calf, but it is usually difficult to base a pedicle upon that surface The 
medial thigli has somewhat fewer arteries than has the anterior thigh but the 
difference is not great Clinically this area has been used principally for tubed 
pedicles, with success 

Mo*it commonlj' the arteries that supply the medial third of the calf are the 
po'»tenor tibiul, the medial inferior geniculate, and the saphenous The caudal 
dip that the medial inferior geniculate artery makes under the medial condyle 
of the tibia (Sec Figures 1 (k 2) allows it to supply the superficial tissues of the 
calf more effectively than tlio horizontal lateral inferior geniculate The \es.'*el 
that supplier tfic anterior thigh most commonly' is the third deep perforating 
branch of the femoral artery 

suwarARit 

Anatomical ob'^nations on the abundance of arteries in the skin and sub 
cutaneous tissues of the thigh and leg are prc*'cntcd These ob'Hjrvntions were 
by the study of rectangular flaps of tissue cut from above and below the 
^ee The arterial systems of the flaps were visualized by \ rays taken after 
injection of the arteries with radiopaque solution Photographs of x rays are 
diown Also, quantitative studies of tlie arterial bed of flaps of soft tissue were 
niadeby the preparation and the weight measurement of latex casts of the arterial 
trees of the flaps Both studies yielded data which shows that arteries are more 
abundant m the medial aspect of the upper one third of the leg than m tlio outer 
cr posterior aspects of the upper third of the leg Also the data shoves that 
^denes are more abundant in the skin and subcutaneous ti'^sues of the anterior 
aspect of the lower third of the thigh than m the medial, posterior or lateral 
®^pects of the thigh These observations lend laboratory support to the popu ar 
e iQical selection of the anterior thigh and the medial calf as donor sites of choice 
er the construction of cross leg pedicles 
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THE PLASTIC SURGICAL TREATMENT OF PSEUDOXANTHOMA 

ELASTICUM 
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A. MARZONI, M.D. 

From the Division of Plastic Surgery, The Duke University School of Medicine and Duke 
Hospital, Durham, North Carolina 

The present study was suggested by repeated statements in the literature that 
no means or method is available for the treatment of psuedoxanthoma elasticum 
or the sequelae of the disease although the residual deformity may be, at least 
in some instances, conspicuous and embarrassing. The surgical literature is 
lacking in any reference to the cutaneous deformities in the disease, which can 
be corrected through the application of simple plastic surgical procedures, as 
will be demonstrated in an instance to be presented here. 

CLIMCAL FEATURES, CHARACTERISTICS AND STOPTOMS OF THE SKIN DISEASE 

Pseudoxanthoma elasticum was described in 1896 by Darier (1). Rigal (2) 
and Balzer (3) had previously observed degeneration of the elastic tissues which 
they interpreted as part of a xanthomatous process. Darier’s (1) classic de- 
scription of the clinical manifestations and pathologic findings have since been 
corroborated and augmented. 

Pigment striae of the retina were first described by Pflange (4) in 1892. Some 
writers prefer to associate Doyne (5) with the initial characterization since he 
reported a case in 1889 in which an injury to both eyes produced angioid streaks 
of the retina. The term “angioid” was introduced in 1892 by IGiapp (6) as 
descriptive of these streaks. It was not until 1929, however, that Gronblad 
(7) considered the syndrome to be one of focal disintegration of elastic tissues, 
localized usually in the skin and the retinae, but affecting also the elastic tissues 
in other parts of the body. 

The occurrence of the skin condition with angioid streaks of the retina is quite 
common, but each may appear without the other (8, 9). 

The cutaneous lesions of pseudoxanthoma elasticum usually develop as dis- . 
Crete, chamois-yellow papules or nodules, which later may assume a linear 
arrangement or merge to form plaques. As in most disturbances of the elastic 
tissue, the associated color change is usually some shade of yellow, which has been 
likened to the color of old piano keys. The papular elevations cause the skin to 
resemble closely that of a plucked chicken (11), or the skin has the stippled ap- 
pearance of a lemon peel. In advanced cases, the flexural creases of the skin 
become lax, and pendulous reduplication of the natural folds is seen (Fig. 1 
A, B, C, G). The disease usually starts on the neck or in the axillae, and while 
it may confine itself to these areas, similar changes have been noted in the folds 
of the groin, the knees and elbows. Milian (10) applied the term “cutis laxa 
to this condition. Occasionally these lesions are found around the umbilicus, 
but the disease rarely involves the thighs, back, forearms and hands. Involve- 
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ment of the mucous mcmbrnne of the lips and gums \\as reported by Daner 
(1) and Ihimel (15) 

Sab]Kti\e symptoms may be entiicly absent The eruption may remain 
unnoticed until it is di«co\ered accidentally through medical examination for 
some other cau^ejin some patients thes\'mptoms are so mild that medical adxice 
IS never sought 

Pseudovinthoma elasticum may occur in anj ago group, and wliile it has been 
observed m infancy and old ago, it is piimanlv a disease occurring from the age 
of puberty to joung adult life, predominating m the fem ile There is a familial 
histoo ni some instances (11, 16, 17) Hov\c\cr, 'Ihrone and Goodman (18), 
Ohno (19), and Gutman (20) have repoited instances m which more than one 
member of tlic immediate f.amilv liad the di*^a«c 

COURSt AND TREXTMEVT 

The course of the disease may be extremely slow and the condition ma> peraist 
for months or jears No successful method of treatment has cv erbeen suggested, 
although some improv ement has followed massage with ointments (9), superficial 
radiation (8), and the use of fibrolysin (17). Spontaneous involution of the 
lesions has been recorded m a patient who was pregnant (10) 

Surgical mtcrv'ention, except for biopsy, lias not been repoited although this 
skm disease wasdesenbed a half century ago Tlio results of the first operation 
performed for palliative roisons arc illustrated m the case described in tlicpre>ent 
report. 


CA8L RFPORT 

A 35 year old white single woman was admittcil to the Plastic Surgical ^crvn,c of the 
bulvc Hospital about 3 years ago When she was approximatelj 10 > ours old lesions Inii 
developed around the neck and in llie nxillnc which were discribcd us chamois jelloiv 
papules When the papules werC first noticed thev were liiscrole but ti«e lesions later 
became confluent Many forms of conservative therapj bad been tried v\ithout success 
There had never been anv ph\sical discomfort During the intervening vcar'i however 
reduplication of the norma! folds of the neck and axilUc had occurred The disfiguring 
esions could bt camouflaged during the winter months, but during the warm seasons they 
presented an harassing abnormality 

Physical F xamtnalton Of especial interest was the purposeless reduplication of the skin 
folds of the neck and axillae (Fig 1) In these areas, there was almost complete loss of 
* Mticity When the skin w as drawn forw ard or stretched, it remained in that abnormal 
P'isition Until the head was turned or the arms were mov cd The texture resembled that of 
jchamoia and the color was the characteristic yellowish tint A rolling contour was pro 
aued by the reduplicated folds w ith hills allemating with valleys In the skin of both the 
and the axilho, there w ere many small pits and crev ices similar to those of a temple 
age induration was present, and even though tht skin was thick, it was softan 

amoialike The resiliency of the skm over Ihe remainder of the bod) was normal 

dermatologic findings and the diagnosis of this entity were verified by Dr J I amar 
professor of dermatology . , 

craminalions were made by Dr Banki Anderson, profc'isor of 
PMhalmdoo Both eje? ncre normal cxternallj , nml the media «erc clear ' 

/a in carh eje The vascular bed m the right eje lias normal, while the left retinal 
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‘n P show the pendulous reduplication of the flexural folds of the neck and 

axnlae, due to loss of elastic tissue. The deformity was a constant source of embarrassment 
and could only be camouflaged by wearing high neckline dresses. When the skin was 
stretched, ^tween the fingers, the exaggerated folds remained unchanged for several 
monmnts. -1- he color and texture of the skin was similar to a chamois. 

1 he cosmetic deformity was corrected by undermining extensively the skin of the neck 
and axillae, and excising the redundant tissues. The operation was performed three years 
ago, with the result shown in D, E, F, H. 


artery was anomalous and of increased caliber (Fig. 2). Otherwise, the fundi were similar 
and will be described as one. A dark angioid halo surrounded the disc and other dark 
angioid streaks radiated from it, A second important feature was the changes in the macula 
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where there ■» as diffuse stippling with minute dull golden pm point diserete spots These 
were fnlcrspcracd with dark more licavilj pigmented Hecks Temporal to the macula and 
extending upward to about 11 o’clock and downward to about 5 o’clock there were seen 
inDUmcrahlc globular golden flecks These were discrete in the macular area, hut at the 
periphery they became confluent so that here the retina sasumed a dull golden color As 
fsr as we are aware, this fatter feature of the syndrome haa not been recorded previously 
Morofory Studies Detailed blood and chemical studies revealed no abnormal findings 



eisisl r,n^», 11 ^ formal skin B Histologic section, licnintoTylincosin stain of skin ex 
elMtiP.im ^ fntenor neck of our imltent Tlie imcroscopio changes in pseudoxanthoma 
> j demonstrated There ifi complete diaruotioo of the normal elastic tissue in 

. the 

* ' the 

onal 

^ WM Lt I 

to ficiston of fiediindanl SUn of the Anterior A ecK and Axillae The daj prior 

^approximate amount of skin to be removed from the neck and axillae vvas 
IB On October 18 19-15 anesthesia '\ as 

mtro^ intravenous sodmm pcntothal and then maintained on endotracheal 

collar^ oxygen ether The neck and axillae tvere prepared as sterile fields A low 
se&af made m a crcMce of the lowest reduplicated cer\ical fold A griUy 

^ thescalpcl passed through the tissues On the cut surface of the skin 
tb» h flecks of j cllow material The skin flaps a ere mobilized supcnorlj to 

taaeor’ j mfenorlj to the clavicle There was almost complete absence of suheu 
a ipose tissue The mobilized flaps were overlapped with some tension the rc 
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dundant tissues were excised, and closure of the opposing flaps was performed using in- 
terrupted sutures of fine white and black silk. It was difficult to insert a subcutaneous layer 
of sutures, chiefly because of the absence of areolar and adipose tissues, but in addition, 
because the corium was so friable that sutures would not hold. This may have been due, at 
least in part, to the almost complete absence of elastic tissue in the deeper layers of the skin. 
The redundant skin folds of the axillae were excised using oblique elliptical incisions, and 
here, too, difficulties were encountered when attempts were made to insert subcutaneous 
sutures. Nevertheless, primary healing occurred, and one-half of the cutaneous sutures of 
silk were removed on the third postoperative day and the remaining ones on the sixth 
postoperative day, when the patient was discharged. 



Fig. 3. Fundus, left eye. Surrounding the disc is a dark angioid halo, and radiating 
from it are additional angioid streaks. These visual findings frequently are associated 
with the cutaneous manifestations of the disease, and when present, comprise the syn- 
drome — ^pseudoxanthoma elasticum, with angioid streaks. These streaks are not actually 
blood vessles per sc, hence the designation — angioid. 


About one month later, the patient was readmitted to our service, and the reduplicated 
folds on the posterior surface bf the neck were excised by the same procedure as that used for 
removal of skin of the anterior neck and axillae. 

Follow-up. The patient has been observed at intervals since discharge, and she has re- 
mained entirely well. There has been no evidence of recurring laxness of the tissues of the 
neck or axillae, nor have any changes taken place in other cutaneous areas (Figs. ID, 
E, F, H). The ophthalmoscopic findings and visual acuity’ remain unchanged. 

Histologic studies disclosed advanced degenerative changes in the elastic tissues, prin- 
cipally' of the middle and deeper portions of the cutis. The delicate elastic fibers just be- 
neath the normal epithelium were quite well preserved, while the deeper fibers were com- 
pletely fragmented and granular in appearance (Fig. 3B). These elastic tissue changes 
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were not present hov.cvcr jn the nils of the blood vessels There were in addition sev 
cral areas of calcification which explained the gritt> sensation on incision of the tissue 

Occasional giant cells wcrcobserved There werenoaccompanjing changes in the collagen 
fibers although hjalmtzation changes were present m the underljing muscle There was 
no atrophy of the sebaceous or sudoriferous glands such as that seen in cutis semhs There 
iiaa no appreciable inflammatory reaction in any of the tissues 

Nomland and IGem (21) believe that the color of the skin in the affected areas 
IS explainable by the peculiar degeneration of the elastic fibers together with the 
norm'll border zone between the degenerating fibers and the epidermis, resulting 
in the peculiar yellow tint This reaction may be comparable to that which 
occurs in a blue ne\ us — the lesion appears blue although the cells of the ncxuis 'ire 
laden inth melanin and not with hemosiderin 


DISCUSSION 


IMuIc the syndrome of pseudoxanthoma elasticum may be quite well knowm 
to the ophthalmologist and dermatologist, it is essentially unknowm to the sur 
geon, pnmanly because reference to this disease entity has not appeared m the 
surgical literature prior to this w nting The exact cause of the disease is obscure, 
but there is some evidence that heredity may play a prominent role Since the 
advanced stages of the di'sease arc in some respects similar to the changes found 
in elasto'Jis senilis, Jones and his associates (22) consider the condition one of 
pre<«enjlity In the atrophic types of senile wrinkling the skin assumes a luster 
less tinge of y ellow , green, or browTi The dry condition of tlic skm m this latter 
type of dcgenerativ e disease is due to atrophy of the sebaceous and sudoriferous 
^ands Later the skm becomes thin, smooth, and glossy and the telangiectatic 
blood vessels can be readily soon beneath its surface In time, the «km assumes 
the appearance of dry, rumpled tissue paper with a lo«8 of resiliency, owing to 
degeneration of the elastic fibrils, so that when it is picked up between the fingers 
the fold tends to remain 

The cutaneous manifestations of p«5Cudo\anthoma elasticum are not always 
associated with angioid streaks of the retma, for each may occur and develop 
independently (8) Kofler (23) considers the angioid streaks to be due to tears 
m the coat of the choroid or m the glass membrane resulting from the lack of 
elasticity of the membrane The streaks arc thus optical phenomena similar 
to those manifest by n break m a glass If the break is oxer a choroidal vejel 
the color of the vessel is refracted through the break and is «een as a re is 
streak and hence, the term onptoni If the break is over the intervening c oroi 
dal tissue, the streaks assume a darker hue If these deductions are correc 
the pathologic process in the retina and the skin may be the same owever, 
the exact cause remains unknown Smee micro’^copic examination o ic eyes 
^ a patient with speudoxanthoma elasticum has not yet been reco , 
parallelism between the cutaneous and ocular lesions cannot be drawn conclu 
sively 


SUMilARY AND CONCLUSIONS 


Prior to this communication, 
to Pseudoxanthoma elasticum 


the surgical literature has lacked any reference 
The cutaneous sequelae of tlie di^a^e need no 
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longer be disfiguring and a constant source of embarrassment. By the applica- 
tion of simple plastic surgical procedures the deformity can be removed, as was 
the case with the patient here presented — apparently the first individual to 
receive surgical treatment for this disease. 

Pseudoxanthoma elasticum and angioid streaks may be associated, and present 
a definite s3Tidrome. Frequently, however, they occur independently of each 
other. The cutaneous manifestations of the disease are harmless except for 
the cosmetic disfigurement, whereas the angioid streaks are frequently followed 
by or associated with varying degrees of choroiditis, and thus may offer a more 
serious prognosis. 

The etiology of both the cutaneous and retinal manifestations of the disease 
remains unIaio\vn, although the most plausible explanation is that both result 
from degenerative changes in the elastic tissue. 
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HETEROPLASTIC AND ISOPLASTIC SKIN GRAFTS* 

With Report of Successful Repair bi Isografts, of Bilateral Ectropion 
OF Pour Eyelids, due to Ichthyosis Congenita 

EDMUND B SPAETH amd O A CAPPRIOTTI 
ills Ifoapttal, Pktladelphia 

Tlie history of heteroplastic and of isophstic skm grafts 1ms been interesting 
if for no other reason than for the casualnesa \\ ith \v Inch it has been considered 
One author stated in his text-book, that the giaft should, if possible come from 
the person to be grafted, and in another text book the statement appears “that 
grafts may come from another person, or from a lower animal but such grafts 
are not so apt to grow as grafts obtained from the individual and e\cn when 
they do grow, fad to furnish a «iecure cicatnx” The use of such grafts has 
proved to be wishful thinking rather than sound surgical technique The odd 
and unusual organic membranes which have been used from time to time if 
successful, could have achieved success only bj acting as a tcmporar> protective 
membrane, while true epithehzation occurred over a defect from the individiial’s 
contiguous epithelium by extension beneath sucli a protective membrane 
It IS rather delightful to read m Da Costa’s Modern Surgery” a late cdi 
tion, the statement that “frog skin furnishes an unsatisfactorv graft” In spite 
of this, the skin of rabbits, of guinea pigs and of puppies the lining membrane 
of a lien’s egg and small bits of epidermis taken from a recentlj amputated leg 
have been used at various times Defects in the mucous membrane of the globe 
and the lids of the eje, as well as tlic surface epithelial defects have all been 
•objected to these plij-^iologically unsounded procedures at various times 
Heretoplastic grafts of live cartilage and of live bone, of fonnalired cadaver 
cartilage, of pickled fascia, and of formalized beef and veal cartilage, are not 
grafts, m the true ^ense These also arc bridges pegs, oi supports m which a 
slow form of acual tissue necrosis occurs, (certainly some form of tissue death), 
but simultaneous to this change (and subsequent to it as well) there occurs 
fibrosis, and even calcification in these structures This appears as a foreign 
body tissue response from the recipient’s tissues and becau'^e of it there develops 
a satisfactory corrective fixation of such grafts 
The successes reported at v ax lous times w ith the use of amniotic membrane as a 
conjunctival replacement graft, even when experimental, must also be of this 
bndging t>pe or mechanism One can be properlj unwilling to consider it 
othenvise until microscopic demonstration of such a successful graft has been 
prc'cnted to the profession 

This sequence of events and the biological process entailed are quite different 
from that response which is anticipated from a surface graft as is epithelium (or 
mucous membrane), split through its thickness or of full thickne'^s Actually 
22 Ophtlmlmologj . Philadelphia College of Ph> siciana April 
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one can liken the process of recovery from heteroplastic or isoplastic cartilage 
and/or bone to that seen in a tantalum implant for correcting a bony defect, as 
for instance of the supraorbital ridge. The only real difference, with the tanta- 
lum implant, is the failure of penetration of the recipient’s connective tissues into 
the tantalum. They cannot penetrate the texture of that implant as they do 
bone and cartilage. The tantalum remains in place because of fixation, by the 
lack of irritation, and with this some encapsulation, which is further fixation. 

Epithelium, when applied as a graft to the surface of a defect, must grow 
there, if it is to remain pennanently, and become an integral part of the recipients’ 
anatomy. The general surgeon’s comments about the success of isoplastic skin 
grafts are unfortunatelj' contradictory. These range from, “being of no value”, 
and “they aren’t especially satisfactory, and certainly not as satisfactorj' as pinch 
grafts which are cut from the individual’s own intact skin”, to, “of only tempor- 
ary and transient value, but as that of value under various circumstances”. 

The cause for this lack of success in isoplastic grafts is not clear. "When blood 
type matching was developed donors and recipients were usually matched to the 
same blood type, and for a while there seemed to be more successful ‘takes’. 
This optimism lasted only a short time for failures seemed to be as constant. 
The M and N factors in the blood streams and with, or because of them, the 
more recent determination of the large number of blood types which seem to 
exist, are perhaps of greatest importance. The matching of the Rh factor be- 
tween recipient and donor has not been done, as yet, by any invetigator in 
considering success or failures with isoplastic grafts. 

The patient upon whom this presentation is based was one mth bilateral 
ectropion of the four lids due to Ichthyosis Congenita. The latter condition is a 
rare dennatosis which either may be present at birth or may not become manifest 
for some weeks or months after birth. The etiology is unloiown and the heredi- 
tar}^ factor as studied by Cockayne points o\it the high rate of consanguinity in a 
study of 188 cases. The condition is recessive and occurs more frequentb" in 
males. 


There is some confusion in the Dennatological literature as to both nomencla- 
ture and classification based on clinical types. The chief clinical characteristic of 
the disease is a hyperkeratosis of the skin, varying in degree and distribution. 
Ectropion does not necessarily occur in Ichthyosis Congenita. McKee and 
Rosen in their comprehensive study of Ichthyosiform Erythroderma analysed 
45 cases that were published in the French Literature. Of the cases revie\yed, 
16 had facial involvement and 7 ^Vere mentioned to be suffering with ectropion. 
Corneal involvement and blindnesV are mentioned in the case reports, but the 
data were insufficient to determine whether this was a result of ectropion or due 
to some other cause. In the German literature Sondeiman in 1923 described a 
case of ectropion complicating Ichthyosis Congenita and resulting in a perforating 
comeal ulcer. * 

The presence or absence of ectropion in Ichthyosis Congenita as demonstrate 
in cases reported in the literature depends on the following three factom. First, 
whether there is involvement of the face; second, Avhether atrophy of the skin 
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occurs, third, the seventy of the atrophj of the skin Ihc skin of the ejelids 
retracts along i\ith the skin of the face thus e\crting tlie lid margins On this 
ba'sis there can be bilateral mvohcment of both upper and louer lids Tlie oc- 
currence of “four lid ectropion” is c\tremelj rare occurring onij in se\ere cases 
of Ichthyosis Congenita the patient usually dying in the first year 
Shimkin m 1945 records one such case and mentioned that no ca-^es had been 
recorded m a review of the British literature since 1910 The French literature 
reported one case m 1939 and the German literature mentioned Sonderman’b ca«e 
in 1923 and Elschnig’s case The latter (Elschnig) reported that in 1912 he 
performed a plastic graft in a patient 9 years of age with “four lid ectropion” 
caused by Ichthyosis, the graft being taken from the forearm of the patient’s 
older sister Ele\en years later Ichthyosis dc\ eloped in the implant but the 
function of closing the eyelids remained good 
Two rare cases of successful isoplastic surgeiy' of the ey elids weie reported by 
Shimkin in 1945 m the Bntish Journal of Ophthalmolog\ His first, a case of 
post-tranchomatous trichiasis in a liemophilic y oiith was treated by a graft from 
the buccal mucous membrane of his father The ‘^cond ca'^e a baby of 13 
raontlis, suffenng w ith generalized congemt il ichthy osis, w as treated w ith w hole 
Ekm grafts from the forearm of his mother Implants w ere placed m three lids, 
eweplmg the lower left lid The isogrnfts were reported as being successful 
with a restoration of function of tlic eyelids The latter ca^e wns also reported 
by Shimkin in 1945 in Harfuah, a Jewish Medical Tournal 

CASE IlEPORT 

The patient being presented is a IS year old white boy admiUecl to t\ ills Hospital Decern 
ber 10, 1917 

He was an only child and there was no history of abnormalities of the skin in cither side 
of the family 

Two weeks after Ins birth, a red rash appeared o\cr Iho entire body and this was soon 
followed by a generalized scaly condition of the skin The diagnosis of Ichthyosis Con 
genitawas established as a child and he was presented by Dr John Ludy to a Dermatologic 
Convention 

Epiphora started about the age of 8 and ectropion of the lids w as rather sc\ ere at the age 
®f 10 About 4 y cars pre\ lously tlie patient had been treated for li y cars for a corneal ulcer 
of the left eye For 2 months prior to admission the patient was treated ns an outpatient 
for a corneal ulcer of the left ey e wnth no benefit 
On general examination, the entire body of the patient w as covered with brownishscales 
he palms of the hands and the plantar surfoces of the feet w ere blackish in color and were 
wply fissured The skin of the face w as taut and there w as Be\ ere ectropion of both lower 
■ds with a slight ectropion of both upper hds 

^®**®'dcrablc photophobia and marked epiphora were present The sht lamp showed 
bright cornea to be clear while the cornea of the left eye showed some scarring just below 
pupi lary area and an active ulcerative keratitis on the temporal side 

t was obvious that to correct the ectropion which was the basic cause of the exposure 
^raiitisaskin graft would be necessary But as theskm of the whole body was abnormal 
*^110 members of the family were available a skin donor was suggested 
. , P present the authors’ experience with heteroplastic and isoplastic skin grafts 
been one of universal failure In no instance did a graft take w ell at the start and re 
in place for any length of time without complete subsequent lysis even necrosis, of 
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the graft and a final failure Isoplastic comeal grafts have a rather indefinite position 
midiv ay between grafts which act only as a bridge for subsequent epithelization or cicatnza- 


. . 


':v f 










Fig 1 Case op Ichthyosis Congenita 

All four lids in ectropion The ointment which patient has been using constantly is 
ommitted in this illustration to show the texture and appearance of the skin of the face 
The skin of his entire body was similar 






Fig 2. Intermarginal adhesions, postoperative following surgery. It w as planned to 
retain these unchanged for a period of six months. 

tion and grafts which become an integral part of the recipient’s anatomy A corneal graft 
is avascular and because of its rather low metabolic and nutritional demands can remain 
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viable. It is remarkable that so many remain transparent. Even so, one can sec, repeat- 
edly, a reaction in the recipient's eye, to such grafts, which can properly be called a foreign 
body reaction as demonstrated by cicatrisation of the graft, vascular infiltration, and 



Fio 3. Exact sehcmatic drannng showing, from a traring, the size and position of the 
eorrectingsUn grafts as thej’ lay, following surgery. The grafts arc difficult tosce in Figure 
2 See Figure 4. 



»P«iEcation of the graft. Certainly in cornea! grafts one h.as never been too concerned ns 
1 oc^ or Rh matching in donor and in recipient. , , 

In thw case the contraction of the child’s lower lids was of such a degree, and the textu 
‘be skin of such a type that any other surgical procedure for the correction of theectro- 
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pion was doomed to failure. The condition %vhich he had was due, essentially, to aloi 
epithelium, i.e., an insufficient amount of epithelial covering of the lids because of; 
contraction from his skin disease. Cautery punctures, tarsectomy, and any typeofsuri 
to the orbicularis fibers could not have helped the case, and for that reason isoplastic gi 
were considered necessary. 

It was some time before'a donor was obtained who matched in blood type, Rh factor, 
M and N blood factors for it was thought wise that these all should match before a don 
epithelium could be used as an isograft. 

On January 18, 1948 a median tarsorrhaphy was performed. A linear incision was nr 
parallel to the lid margin and the skin was freed on either side. A razor cut free skin gr 
taken from the donor’s thigh, was fitted into the area which had been prepared with thr 
boplastin solution. The lids were then covered with oiled silk and a firm pressure banc 
applied. The first dressing was done 10 days later and the isograft was found to be 
herent, pink, and free of discharge. 

About twenty days later, a similar operation was performed to the right eyelids using 
same donor. Ten days later at the first dressing, the graft was found to be adherent, p: 
and healthy. 

It is quite impossible to say that this careful preoperative planning was the reason 
the successful takes. An cquall 3 ' likelj’ conjecture is that the success, in these two sepai 
operations, done at an interval of four weeks, in this individual, were: (1) because of 
very thin grafts which were obtained from the donor; (2) the absolute hemostasis wl 
was obtained in the graft site; (3) the close approximation obtained with graft to undei 
ing orbicularis fibers, through the thromboplastin shellac which was used, plus; (4) 
meticulous cross matching which was done between donor and recipient. The time wl 
has intervened since the surgerj’ and the present presentation is sufficiently long now t 
one may expect this surgical result to be permanent. 

SUMMARY AND CONCLUSIONS 

The case has been presented without any recommendations for preoperat 
planning for future similar cases. These cannot be made because there is 
certain basis upon which such recommendations could be made. The surgi 
principles mentioned are neither new or unknown. 

In conclusion we were unable to find a similar case of successful isografts 1 
ectropion resulting from Ichthyosis Congenita, in the American Literature. 
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the use of essential forms in general plastic surgery 


nOBERT C. SEELEY 

The recent advances in general plastic surgery have been made by the promul- 
gation of standard technics through the use of books, periodicals, photographs, 
motion pictures, drawings and exhibition of patients as well as through teaching 
clinics. 

It is an accepted principle to photograph every patient subjected to plastic 
£urger>’. The lesion, pathology or deformity must naturally be shoum on the 
photograph. 

To continue the advance and teaching of plastic surgerj' photographs must of 
necessity be exhibited, particularly to professional groups. To many patients, 
this is objectionable. However, when Uic purpose of the photograph is properly 
explained, in most cases permission for their use can be obtained. The proper 
lime to secure authorization for the use of photographs or other scientific data 
from the patient is during the preoperative stage. WTien the postoperative 
stage permit is requested the patient is already accustomed to the routine. 

Wth this idea in mind, the writer has devised a form of authorization for 
scientific purposes as per figure RS Form No. 1 (Fig. 1). This form is to grant 
permission to use photographs, casts, models or motion pictures in connection 
scientific demonstrations. 

To insure proper identification and authorization of negatives and photographs 
the irriter has devised Permit Forms Nos. 10 and 11 (Figs.2&3). RSFormNo. 
10 is representative of a pre-operative photograph permit as signed by the pa- 
tient and witnessed by the photographer with the date of the photograph. 
US Form No. 11 is representative of a postoperative photograph permit as 
signed by the patient and witnessed by the photographer irith the date of the 
postoperative photograph. These cards arc part of the negative. The patient 
holds the card visible to the camera and just below the photographed field. This 
ban absolute method of protecting the surgeon against the denial of the character 
of the situation preoperatively. The authorization and photographer’s signature 
can be masked out of the print, 

H is also deemed advisable to secure a separate consent for operation. In 
hospitals consent for operation from private patients is not demanded on 
^mission. It, therefore, becomes necessary for the doctor to have his o^sm forms 
for operative consent. Reference to RS Form No. 15 (Fig. 4) shows a clear 
authorization for operation and is usually witnessed by the secretary' or 
fiutse. 


CONCLUSIONS 

, has presented a series of printed forms which he deems of \ alue in 

practice of General Plastic Surgery. WliUe these forms are particularly ol 
^ oe to those doing plastic surgery about the face and neck, they can e cm 
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R. S. FORM 16 1M7 

CONSENT FOR OPERATION 

given to 


NAME OF DOCTOR 

Date 

I) hereby give consent to 

Name of person giving consent 

Doctor 

Name of Doctor or Surgeon 

to perform the operation known as 

Name of Operation 

or any modification of such operation on myself or my minor or 
ward, 

Relationship and name of minor 

as may be deemed necessary by Doctor 

Name of Doctor 

Signed 

Witnessed: 


Fig. 4 
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ployed in general plastic surgery- ns is tlio practice of the writer. It is hoped 
that many readers will find these forms of value in their routine work. 

ES Form No. 1 is perhaps most important for those who write or teach. 

IIS Form No. 10 and No. II is a proof positive method of dating negatives 
and photographs, carrying as it does signatures of patient or guardian and 
witness. 



SQUAIMOUS CELL CARCINOMA DE^TSLOPMENT ON DONOR AREA 
FOLLOWING REMOVAL OF A SPLIT THICKNESS SKIN GRAFT 


BERT SIMMONS JEREMIAH, M.D.* 

Pawbickel, Rhode Island 

It is the author’s belief that this is probablj’’ the onlj' case on record in which a 
squamous cell carcinoma has developed in the area from which a split thickness 
graft was obtained for grafting. A thorough search has been made by the author 
through numerous publications and textbooks with regard to this type of car- 
cinomatous development, but no reports of even one case was found in the liter- 
ature. However, there are numerous cases reported of squamous-celled cancer 
on scars from old burns, whether from electrical currents or irradiation, chemicals 
or heat, and are especially prone to become ulcerous and even malignant. If, 
however, more specific knowledge has already been presented and eluded the 
author’s search, apologies are made for such. 

This case was observed and treated in one of the armj'’ plastic and maxillo- 
facial surgical centers* in the zone of the interior where a tremendous quantity 
of plastic work was being done during the second world war, and for almost two 
years following cessation of hostilities. 

CASE REPORT 

The patient was a 29 year old , white, well developed, male officer who was admitted to the 
hospital on February 20th, 1945 for plastic reconstruction of a cicatricial contracture of the 
web between the little finger and the ring finger of the left hand. This cicatrix was the end 
result of a laceration which was accidentally incurred in a jeep accident on Sept. 23, 1944 
while this patient was serving overseas. 

His physical examination was essentially negative except for a 3 cm. scar extending on 
to the dorsal and volar surfaces of the left hand between the ring and little fingers. The 
patient also had a neurological impairment of sensation along the radial border of the little 
finger and the ulnar border of the ring finger. His past histor 3 ’ nnd familj’ history were 
negative for cancer and faulty epithelial proliferation. On March 14, 1945 plastic re- 
construction of the web between the little and ring fingers of the left hand and a neurolj'sis 
of the ulnar digital nerve was performed under pentothal sodium anesthesia. A split 
thickness graft was taken bj' means of a Padgett’s dermatone from the left thigh, medial 
aspect and placed into the web between the little and ring fingers of the left hand following 
surgieal excision of the scar tissue. The graft took verj' well and the hand continued to 
improve normallj- Avithout anj- complications. 

There was, however, delayed healing of a small area at the donor site on the left thigh, 
which in spite of the usual pressure dressings, continued to granulate and break down. 
In the month of May, 1945, the donor area appeared to have healed completely. The 
patient was given a prolonged sick leave because of the nerve injurj', but returned back to 
the hospital earlj' in August, 1945 because the donor site had broken down with subsequent 
development of hard subcutaneous nodules attached to the skin over the donor site. A 
biopsy was obtained from the raised but broken down granulated area of the donor site of 
the left thigh. The report on this biopsj- study was that of a squamous cell carcinoma and 

which was substantiated b 3 ' two other la boratories. ^ 

‘From the Dept, of Plastic Surger 3 ’, O’Reilly General Hospital, Springfield, Missouri. 
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Fia. 2. Tifwon Mass aftek Excision 




Fig. 3._ High Power Photomicrograph. Section from Skin op Donor Area 
There is invasion of the corium by islands of tumor cells of squamous and prickle cell 
type. Epithelial pearl formation is present. 
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A radic-il excision of the tumor mass with some apparently normal healthy tissue was 
perfordied and a split thickness graft uas obtained from the patient s right thigh to coxer 
the defect Both donor site and skin graft areas healed w ithout anv further complications 
Our pathologist (Major G D Uer Jr )dc3cnbedthec\ci8edspecimenandht8comment 
m part j upon the gross and microscopic picture is as follows 

ffross— the specimen consists of a roughlx oval piece of skin and underh mg fatty tissue 
raensuring S0\49vI6cm 15 cm from one end and 1 3 cm from one margin is a v bite 
nodular elevation measuring 1 8 >: 1 2 cm It is elcxatcd 0 5 cm above the surface On 
section the epithelium here IS elevated by a nodular white tissue 0 3 cm thick different 
in appearance from the grey corium elsewhere 

l/icro?capic*— ‘ the sections (3) are covered on one surface bv stratified squamous 
epithelium The described central tumor consists of irregular dow n grow th and thicken 
ingof the rote pegs and islands of epithelial cells well keratinired T1 c basal lay erm many 
places has lost its polarity and cells are irregularly invading the surrounding tissue The 
growth has not reached the base or the margin of the specimen 

This ca«e has been follow ed for a poi lod of ovci tw o y ears w ith no incidence or 
recurrence The graft is soft pliable and of excellent quality This ca'^e is 
being presented with the thought of stimulating surgeons to look for such unusual 
development of cancer, parlicularlx m donor aieas which fail to heal withm the 
norm'll period Repeated bi'oakdow n of donor areas should be m\ estigated and 
biopsied and studied microscopically to definitely rule out malignant lesions from 
mfLammatoia reactions of tissues Cate should be gnen to the donor areas ns 
hell as to the graft it«elC in all ca«es 

SUMUARl 

A ease of squamous cell carcinoma was pre®ented which developed in an un 
u«ual way and m a short penod of less than si>c months following the cutting of a 
shm graft from the left thigh Tlie etiology of its development could not be 
ascertained, for the usual course of post opciative treatment was followed which 
con«iste<l of moderate pressure dressing and bono acid gauze directly over the 
donor site There w as no e\ idenco of friction or infection and the patient had a 
normal temperature throughout lus entire convalescence Diligent and thor 
ough investigation of medical literature has been carried out to find out if similar 
ca«eshave been reported However, no such case was reported in the literature 
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[Soon after birth the area of membranous defect began to necrose, and by the end of the 
third week the entire area showed a condition of dry gangrene (See Figs. I and 2). It was 
hoped, however, that epithelization might be progressing satisfactorily under the crust, 
and on 1/17/47, nearly 4 weeks after birth, the baby was discharged from the hospital with 
no advice as to treatment except to continue with soft, protective dressings to the lesion. 
During hospitalization weight gain had been satisfactory. 

On 2/15/47, 4 weeks after discharge, the baby was readmitted with a history of sudden 
severe hemorrhage from under the scar apparently from the sagittal sinus and controlled 
only by firm pressure. After a week in the hospital with no further hemorrhage the baby 
was again discharged. 



Figs. 1 and 2. Appearance of scalp defect at end of third week after birth. Area shows 
dry gangrene of membrane. 

A third admission, 3/5/47 to 3/8/47, followed a similar episode of hemorrhage and on 
3/23/47 the fourth and fatal one occurred. 

Necropsy was performed by Dr. Wm. G. Berhard, with the following positive findings: 

A. GROSS PATHOLOGY 

1. Congenital ectodermal defect of the scalp. 

There is a very dark reddish necrotic area over the regions of the anterior-pos- 
terior fontanelles and sagittal suture between them, which is ulcerated at the center 
and through -which a probe can be directed into the superior sagittal sinus. 

2. Cranioschisis 

3. Congenital heart disease 

Persistent truncus arteriosus, four-chambered heart -with hypoplasia of the right 
ventricle, absence of the tricuspid valve opening hypertrophy of the left ventricle 
and of the heart, patent foramen ovale, defect of the interventricular septum at 
the upper end near the aortic valve. 

4. Congestion of the spleen and hematopoietic tissues. 

5. Edema and congestion of brain with chronic inflammatory changes and edema of the pia 
arachnoid. 

B. MICROSCOPIC PATHOLOGY 

The superior surface of the ulcerated area of the scalp consists of blue, deep-staining 
necrotic and degenerated material which is infiltrated by numerous inflammatory 
cells. Beneath this there is a thick fibrous septum which has undergone hyaline de- 
generation and is infiltrated with inflammatory cells. In this fibrous area parts of tno 
large vein in the sagittal sinus can be found. 


CONGENITAL DEFECT OF THE SC\LP 
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C MICROSCOPIC DIAGNOSIS 

Nccrosisandttcutcand chronic inflammator> changcsand ulceration of thcekinfrom 
the scalp 

D CAUSES OP DEATH 

Hemorrhage due to rupture of the sagittal sinus 

COMMENT 


Death from hemorrhage or from hemonhage with meningitis has occurred m 
four ca^s of congenital scalp defect m a manner nlmo&t identical to that in ours 
(12, 11, 2, 19) In all of the cases the lesion was of the membranous tjpe, rela 
ti\el) large, and la> o\er the supenoi sagittal sinus The ‘sequence of e\ents 
wab as follows hr&t, a drj' gangrene of the membrane characteiized by blacken 
mg and mummification, then, detachment at the edges followed by bleeding and 
death Usuallj, tho not always, there were «c\eral prelimmarj hemorrhages 
before the final one In one ca^e (12), death occurred with the first hemorrhage 
and on the eighth daj after birth, in another (1 j), the first liemorrhage occurred 
on the twentj-first da> and the fatal one on the twenty si\th, in the third (2), 
the first hemorrhage took place after four weeks and death from meningitis at 
the end of the second month, and in the fourth (10), tlie fir-st hemorrhage oc* 


curred 15 dajs after birth and the final one 30 houis later 
The defects \ aned from “the size of a crown piece ’ (12) to a C \ 7 centimeter 
irregular defect ns in Pinchcrly 's case (II) In Heidler s (2) the defect w as 2 2 \ 5 
centimers, and in Moller’s (19), 0 \ centimeters When the defects arc small, 
e\cn tho they he o^ er the superior sagittal sinus liemorrhage is not apt to occur 
In Dowler’s case (14), for example, tlic lesion which extended longitudinal!) oxer 
the whole \ault of the cranium and was I o to 2 centimeters wide, healed without 


necro«?i8 In Burger’s ca«e (13) an & «hnpcd defect ox er the posterior fontanclle, 
ongmally 2 to 3 millimeter*^ m width, hciled in spite of necrosis Apparently 
exen a large membranous defect such as reported hy Cole et al (5) xxhich mea 
Eured 6x8 centimeters, if it is not oxer a suture line or associated xxith a skull 
defectWill not become gangrenous 

This means that m cases of congenital defect of the scalp, if the lesion is larger 
than, saj, 1 or 2 centimeters m width and lies oxer a widened suture line, itmiij 
become necrotic If the superior sagittal sinus is exposed by detachment of tho 
mist, a fatal hemorrhage is likel) to follow In such cases w atchful w aitmg is 
fipparentl) a dangerous plan, and an attempt to cover the defect xvith norma s m 
should be made at the earliest possible time Scalp flaps could be swung or ^id 

from the surrounding normal tissues as best feinted the shape of t e 

suiting defects could be split grafted at the same or a latei date xxath oni> tne 

^ticipation of a bald spot instead of a probabl) fatal hemorrhage 

liappens to a membrane xxhich is left intact oxer the sagi a ^ 
oxer an area of suture separation when it is buried, is not known, an ^ P 

remains as to w hether it xx ould be better to mereh clean it and leax , 

;« to peel .t off and create a r™ surface The lat er step « oulcl seem 

Ud,ffieult and hazardous due to the “"on of uhat to do 

There is one last point to be biought up and that q 



Jtt. uuiNXNiiiiLiiji 


decided upon, and on Sept. 27, 1946, formation of the tube was carried out, with stage 
transfer being completed by February 24, 1947 The time consumed here, was longer than 
usual because extra stages were required in waltzing one end of the tube into position to 
cover the scar on the medial side of the leg. 



c 

Fig. 1(a). Pre-operative photograph showing the anterior leg scar, overlying the tibial 
fracture site. Two areas of recurrent ulceration are present. An equally large scarred 
area is present medially, but its presence is only suggested in this view' by the depression 
appearing on the medial side of the leg 

Fig. 1(b). Postoperative photograph showing both scars replaced bj' the pedicle. Pho- 
tograph taken in July, 1947, when patient returned for revision of the pedicle. 

Fig. 1(c). Follow up photograph taken at the time of the last X-ray in February of 1948. 


X-rays (Fig. 2 b-f) following the application of the pedicle have showm gradually in- 
creasing callus formation. Firm clinical union was present by July of 1947. The patient 
was ambulated at this time with a brace, wearing a shoe with a lift to compensate for an 
inch shortening. X-rays, the last in February of 1948, have shown good bony union. At 
the last examination, the patient was allowed to discard the brace. The patient had no 
complaints. Post-operative photographs are shown in Fig. 1(b) and (c). 





Fta. 2(a). X*ray taken fourteen months after injury showing the persistent non union 
of the tibia. Pedicle replacement of the anterior scar nos earned out two dajs later. 



Pin V— •» after elimination of the 

• ■ . ■■ ■ ■ ■ , he transverse 

• . . , ■ . ■ ■ .... ■ ■ icle still tubed 

.... ■ ' ■ . ■ • . , _ iprovemeot in 

“““ union can already be noted ' 
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CASE II 

A twenty-two year old white male was injured in combat in April of 1945. He sustained 
a severe eompound fracture of the right leg, with transverse fracture through the lower 
tibia and a fracture through the mid shaft of the fibula. Emergency care and splint immo- 
bilization were completed within tno hours of injury, and within twenty-four hours, he had 
been transferred to a hospital ship, where cast immobilization W’as instituted. Drainage 
persisted at the fracture site and an osteomyelitis of the tibia developed, which caused 
persistent drainage till March of 1946. At this time, sequestrectomy was performed and 



a b 

Fig. 3(a). Preoperative photograph showing the extensive scar overlying and bound 
down to the tibia m the region of the fracture. 

Fig. 3(b). Postoperative photograph showing the pedicle replacement of the scar tissue. 

although this was followed by improvement in the bone infection, the non-union of the 
tibia persisted. 

Following cessation of drainage, in April of 1946, one year following injury, the patient 
was fitted w ith a walking cast, but a trial of several months ambulation in this manner failed 
to bring about union. The patient was then transferred to this activity for bone grafting. 

In hlay of 1947, over two years following initial injury, this man was received for pedicle 
coverage, prior to bone surgery. Examination at this time revealed a large dense, bound 
down scar. Fig. 3(a) on the anterio-medial aspect of the right leg, overlying the tibial frac- 
ture site. Clinical non-union of the tibia was evident, and X-ray (Fig. 4(a)) showed non- 
union, with eburnation of the fracture fragments. 

On May 5, 1947, surgery was begun and after several delays of a large cross calf pedicle. 






Fig. 4(c). Postoperative X-ray taken on September 17, 1947, about seven weeks follow- 
ing initial attachment of the pedicle to region of fracture. One month following thiSj'&in 
clinical union was present and walking without a braee was allowed at this time. The 
marked improvement is evident from comparison with Fig. 4(a) and (b). 





Fig. 4(d). Follow-up film s’" 
at this time. 
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final transfer of the pedicle Tsaa completed on August 18, 1047 Ambulation on crutches 
was allom^d on August 30, KMT X rajs Fig 4 (b) (c) (d), subsequent to the application 
of the pedicle have shown rapid healing of the fracture site By October 10, 1947, there was 
strong union clmicallj , with no tenderness at the fracture site Full neight bearing was 
begun at this time, w ithout a brace A postoperative photograph taken at about this time 
is fhown in Tig 3(b) A follow up examination nas made in Januarj of 1943 when a re* 
checkX ray was taken This showed further evidence of healing, and the patient had been 
symptom free since discharge and carrying on full activity 

CASE III 


A forty year old white male was injured on February 13, 1944, when the automobile m 
ffhichhe was riding, was struck by a tram Several other occupants of the car were killed, 
but this man emerged, the lono survn or He was immediately taken to a hospital near the 
scene of the accident Txamination revealed the patient to be in deep shock and coma 
The fourth and fifth ribs on the right were fractured, with puncture of the right lung pro 
during hemoptysis and emphysema of the thoraco alidommal wall Fractures of the upper 
ends of the right tibia and fibula were present, with the tibia! fracture involving the knee 
joint Intracranial damage was also present 

Shock responded to treatment, the hemoptysis cleared in a few days, and constiousnesa 
returned on the fourth day The patient^s mental condition gradually improved suhso 
quently A pinning of the os calcis and immobilization of the leg in a Thomas splint was 
tamed out on the second day 

On February 23, 1944, ten days after injury, the patient was sufficiently improved for 
transfer toanearby Naval Hospital The leg was mimobdircd m a plaster cast and systemic 
treatment was continued Examination revealed the additional finding of a tibial and 
peroneal nerve paralysis on the right, thought to be due to crushing, rather than section 
On Jane 6, 1944, a neurolysis of these nerves was carried out, the nerves being intact, and 
eub<equcDt reeoiery of function en«ued 

X rays revealed httic callus formation at the fracture site, and on September 11, 1941, 
^cven months after injury', an open reduction was done and two screws were placed in the 
tibia Drainage appeared at the operative site and an osteomyelitis developed Several 
wqufslra were removed over a long period of time and Considerable soft tissue loss resulted 
from the infection Cast immobilization was continued during tins time, and finally in 
^plembef of 1945, the drainage ceased entirely X ray at this time revealed no evidence 
of union 


In preparation for a bone graft, better coverage of the area was required, and in stages 
^ adjacent pedicle of the leg was rotated to cover the fracture site, being completed on 
aj 2, 1946, about 27 months after injury 

On June 24 1910, a lower tibiofibular arthrodesis was j>erforraed and on July 15, 1946, 
an Upper tibiofibular arthrodesis was carried out In November of 1946, a bone graft was 
performed at the tibial fracture site, but this was unsuccessful Because of the long per 
*>*tcnee of the fracture and the repeated failures of attempts to bring about union the 
patient was transferred to this activnty for amputation 
Eranunation of the patient at this time showed no clinical evidence of union of the frac 
“re of the upper end of the right tibia A large bound down scar, with extensive ulcera- 
>en, a as present on the upper anterior surface of the right leg Fig 6(a), overlying the frac 
“^6 Site X ray Fig 6(a) revealed no evidence of union , 

, attempt to save the leg was decided upon, and on April 12, 1947, thirty eig it mon 
®r initial injury, the patient was received on the Plastic Surgical Service for rep awmen 
« the tear and ulcer, pnor to bone grafting On April 12, 1947, an abdorninal tube wm 
^ placement of the leg scar was complefed by Seplember 21, 194« A longer 
je han usual to effect the transfer was required, because the first attachment of the 
snri / \ unsuccessful and re attachment had to bo earned out - ^ 

c ^ub'equent to pedicle application, have shown verv rapid progress o ca us or 


Fig. 5(a). Preoperative photograph taken about three years after injury, showing the 
extensive soar with ulceration. 

Fig. S(b). Postoperative photograph taken at time of a follow-up visit, showing the great 
improvement in the soft tissues. 



PiQ. 6(a). Preoperative X-ray taken on March 10. 1917, over thirty-seven months after 
injury, showing the long standing non-union. 
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Fio 6(b) Postoperative X ray taken in Octob<‘r of 1047, about two and one half months 
alter elunination of the leg scar « aa begun The marked improvement m the long atanding 
non union is clearly shown 



aiwlleiit\9 tip film showing subsequent improvement Condition of the pedicle 

at this examination 



RHINOPHYMA 


MORTON 1. BERSON, M.O. 

A^cio York, N. Y. 

Rhinophyma is a hypertrophy of the lower half of the nose which may or may 
not involve the lower half of the alar rim. It is the sequel of the final stage of 
acne rosacea. A tough, purplish, reddened, lobular and scarred skin is noted. 
In many examples of the deformity there are pits and fissures. The condition is 
slowly progressive and almost exclusively confined to men, appearing about the 
middle span of life. 

The persistent hyperemia in the early stages causes a peimanent dilatation of 
the arterioles, venules and capillaries with a consequent proliferation of new blood 
vessels, abnormal formation of connective tissue, and in the course of time, 
hypertrophy of the sebaceous glands in the form of lobulated masses. These 
become dilated, being transformed into cysts containing a large amount of sebum. 
The secretion finally burrows its wa 5 ’’ to the skin surface. The deeper tissues 
also show scarring and infihration of lymphoid and plasma cells and lencocyies, 
with a yellowish pigment content. 

The disease often involves the nasal bones causing osteitis and enlargement of 
the nasal width. It becomes necessarjq in adults, to narrow the nose. 

In the past the surgical technic consisted in the complete excision of the ab- 
normal mass. The resultant raw surface was then either permitted to granulate 
or covered with a skin graft. In the main these technics proved inadequate or 
wholly unsatisfactory for the manifest reason that a surgical wound permitted 
to granulate not infrequently leaves a permanent scar. Moreover, after the use of 
a skin graft there is a patchlike appearance. 

The surgical operation for rhinophjma is contraindicated in the presence of 
subacute or acute inflammation of the nasal mucosa, or concurrent constitutional 
or local intranasal disease. 

I have devised a technic which obviates the aforementioned inadequacy. The 
condition invariably, owing to hypertrophy, elongates the lower part of the nose 
and it is therefore merely necessary to shorten the nose to normal proportions, 
when the mass in its entirey can be removed. Sufficient skin remains in the 
upper part of the nose to be stretched (without undue tension) over the entire 
raw surface. 

Correction of rhinophyma with the involvement of the alar rim is shown in 
figures 1 and 2. The patient’s face and the intranasal areas are carefully pre- 
pared rvith green soap, metaphen and alcohol, used successively. To avoid 
intranasal influx of blood, gauze strips are introduced to plug only the posteriM 
two-thirds of the nasal air-ways. The soft tissues of the nose are anesthetize 

locally. • fi PS 

Correction of rhinophjma without involvement of alar rim is shovm m ngur 

3 and 4. 
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Fig. 4 . 

(A) The hypertrophied tissue is elevated and an incision is made in the upper ^ 

^^^B^The^mass^is^ completely excised at its extreme limits from the dorsum and later 

TL^normal skin over the dorsum and the underlj-ing tissues are circumspectly freed 
■with scissors. ... , ■ j r Inwpr lateral cartilages. 

(D) The skin over the nasal tip is then undermined from the lower the 

(E) and (F) A wedge of fibrosed tissue is excised from dorsum of 

nose and several catgut sutures are used to draw the tip of the nose pja interrupted 

(G) The margins of the sldn are then sutured into their new p 
strands of black silk. 

(H) Section of rliinophyma excised. 
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OBTAINING EXTREMELY LARGE SION GRAFTS 


DAN N. STEFFANOFF, M.D., DAl.D.* 

■ El PatOf Textus 

In skin grafting of large areas, either for coverage of bums or for replacement 
tf cicatricial contractures of neck, axilla, face, and dorsum of hand, the Plastic 
Surgeon has always been limited in the size of needed one-piece skin graft by tlie 
ivaiiable dermatomes. 

ThePad^ttDermatome principle, in which the knife blade ascribes a parallel 
to a given cylindrical surface, has revolutionized the technique of taking skin 
grafts. Frequently its size 4x8 inches (10 x 20 cm.) proves inadequate to the 
desmd for a larger one-piece skin graft, where the opewtor is attempting to 
dinunate suture lines over joints, over bon3' prominences, or along planes of skm 
tendon. The 4x8 inch size has proven too tedious for extensive burn cases re- 
(fiiimg several hundred square inches of skin. 

A method of obtaining a larger (IG to 24 inches long) one-piece skin graft is 
hit presented, using the regular Padgett-Hood Dermatome, yielding an in- 
trw$eof360% or more. 


technique of taking extremely large skin Giuns 

^ does not differ basically from that of the regular Padgett Dermatome 
lechoique. 

notation of the drum counterclockwise, raising the leading edge of the drum 
the adherent skin slightly above the contour of the donor site, and forcing 
^Ekin to follow in the direction of the leading etige, has been the metliwl of 
Office, paying particular attention to the left and right margins of the drum as a 
Pae in cutting the graft from the donor area. 

After the skin graft has been cut, but while it is still nttachcil to the hwlj at 
trailing edge of the drum, the knife is brought back ton‘^lovcr the wrist am 
is peeled off the dermatome (Fig. 1). The dmm and the skm beyond 
e hinged skin graft are prepared, the glue is applied, ami the drum re-app ic<^ 
now the leading edge of tlio drum is placed on the cut skin graft a co 
tke hinge just where the training edge ends. While the Knife >« re.s ing 
the wrist, the assistant places the cut skin graft in the liollow of m drum, 
knife is brought over the cut skin graft and the cutting i» confmued, rcmil - 


one piece of skin graft consisting of two or mom drum IciiRih** 


^the number of re-applications of tim drum and the I'xtcnt 1*^ 

^•^•). The donor site for such oxtensiva grafts is limited. I ho ' 

^^.offers the best site (Fig. H). In debilitated patients where there “f" ^ ' 
'’’hesin contour (sunken inter-eiMfnl spiiees and jinmiincnt spinous p ( 

F^' Clilpf rinrtti*’ HuTRCry 






THROW-AWAY BLADES FOR THE DERMATOME* 


DONALD E. BARKER, M.D. 

Beverly Hills, California 

Up until a short time ago the only blades available for the Padgett Dermatome 
were blades that came with the machine and required sharpening after each use. 
This was unhandy, as most surgeons were unable to get the blade sharp enough 
to be really satisfactory. In 1947, Sloan (1) introduced a holder which would 
hold either four Schick blades or double edge razor blades that had been broken 
to fit the adapter. This arrangement, however, was still a little unhandy and 
has not been universally adopted. 



Fig 1. Blade in ADArran 



Fig. 2 Blade Paktially Inserted showing Relationship to Cross 
Bar of Dermatome 

A new holder is introduced which uses a six inch throw-away blade. The blade 
is cheap and can be disposed of after each case. No new holders or clamps are 
required to use this with the dermatome. The blade is simply set on the adapter 

* Mfg. by Johnson Manufacturing Company, Chippewa Falls, Wisconsin. 
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Flo, 3. Bl\de Readt to Use 


and placed in the position the regular blade occupies, wth the throw-away blade 
IjTiig next to the cross bar. A Little vaseline should be applied along the 
adapter before the blade is put on. This acts as and adhesive and the blade 
mil cling to the adapter while it is being attaehed to the machine. 

BIBLIOGRAPHY 

1. SioAN: J, Bull., U, S. Army II. Department, 7: lSS-00, May, 1017. 



A SUCTION ELEVATOR IN THE SURGERY OF CLEFT PALATE* 

HISCTOR MARINO, M.D. 

Buenos Aires 


The nutrition of the mucoperiosteal flap of a cleft palate is given by the pala- 
tine arteries, which can be easily severed during the operation, if the dissection is 
not carried out with the utmost care. The old procedures of Langenbeck, 
Dieffenbach, Warren, etc., do not give much significance to the preseiwation of 
those arteries, but modern authors as Veau, J. B. Broym, Blair, Liihmann, 
Vaughan, etc., describe technics in which the integrity of the vessels is basically 
important. Even when the ligature and section of the palatinae is sought, as in 
the procedures of A.vhausen and Dorrance, the performance of the same requires a 
clear vision of the vessels. It is a common e.vperience to find that during the 
operation the difficulties increase as the surgeon proceeds to the deeper parts 
of the palate, where the collection of blood impairs the vision of the most impor- 
tant structures. To expose these one recurs to the intermittent aspiration of 



saliva and blood with a sucker used by an assistant. But the field, in the angle 
between the flap and the processus palatinus, does not give much room for both 
the elevator and the aspirating tube; the result is that quite often the surgeon is 
operating without seeing the tip of his instrument. 

The solution of this problem was found watching an appendectomy for gan- 
grenous appendix performed by R. Finochietto. The dissection of the organ was 
made with the tip of a suction tube, which at the same time caught the blood and 
any septic materials that could fall into the peritoneal cavity. We saw at once 
the possibility of uniting in one instrument the periosteal elevator and thesucker, 
creating thus a hollow elevator, with a perforation that sucks all the fluids, leav- 
ing ahvays the sharp edge well exposed. Figure 1 sliows the shape, length and 
details of the tip, wdth the hole and the slight curve, w’hich facilitates the insertion 
between periosteum and bone. We haAm employed this instrument since 1942 
Avith satisfactory results. The field remains bloodless as the aspiration is made 
exactly Avhere mostly needed, in the place where the instrument Avorks gui e 
by the surgeon himself. The assistant remains free to retract the flap and com 

* The suction elevator is made by J. H. Battisti, Boulevard Ocampo 476, Cordoba, 
Argentina and by George P. Pilling & Son Co. 3451 Walnut St, Philadepma, 
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plete the aspiration of the phftryn\ if necessary The dissection of the ressels 
Is made under precise control, almost uith the only aid of the delator, which 
"combs” smoothly the tissues (fig 2) 



Fra 2 Tna ScCTioa Elevator Workiro aoout the Palatine ARTERr 


As lor further uses of the suction elevator uc feel that there 
atuations where it can be employed As for instance it has bones 

dissection of osteopenosteal flaps m craniectomies, m opera ions 
etc Vaccarezza is already using a much larger model as on > ms 
the first rib m the thoracoplasty 


SXTMMAm 

A new instrument which associates a periosteal elevator adiunct to 

posed for tho surgery of cleft palate It m 
eimilar instruments as it insures a bloodless field under th 
fore a perfect \ision of the deeper structures of the pa a e 


BIPRO^^i^TENTS AND MODIFICATIONS OF PADGETT’S 

DERMATOME 


HfiCTOR MARINO, M.D. 

Buenos Atres 

Since we started to use Padgett’s Dermatome we found out that the perfection 
of its functioning depended — as one could expect — on the sharpness of the cut- 
ting blade. But we also found out that it was rather difficult to get a straight 
edge of razor-like quality. As everj'bod 3 '^ Icnows, any deviation of this edge is the 
cause of dents on the back of the graft and of diSiculties during the cutting of the 
same. Trjdng to make the instrument more practical for non-specialized sur- 
geons who verj’- often do not have spare blades to change the dull ones, we had 




Fig. 1 


the dermatome blade substituted by four “Valet” shaving blades. This improve- 
ment was suggested by the grating knife described by Poth in 1939 and was 
proposed again in 1944 bj’’ Shumaker. 

However the small blades had some drawbacks as there were slight differences 
of distance and thickness due to lack^of uniformitj’’ of manufacture. Therefore 
we had a better blade but we were far from perfection. In that time (13th, 
July 1943) we received a letter from Padgett which we quote textually : “We have 
never been able to get a satisfactory blade. The reason for this is that just about 
the time we started getting the Dermatome into production the war came on and 
because of the high priorities required on steel the various steel companies did 
not want to fool with extra nick nacks. 

‘AVe are going to trj*^ to get a thin blade made, one similar to the one jmu 
speak of, but to be made all in one piece. The expense would be so negligible 
the blades could be thrown away after they become dull”. 
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\s it can be understood we began at once to materialize the idea of Padgett 
and lie Mere fortunate enough to have them made bj an Argentine factor) which 
aimed them “injerta” They arc made of Swedish steel, which gives a double 
edge of excellent sharpness, allowing to cut four or fue drums with each side 
The design allow s the use of the same blade holders w hich emploj ed the shav mg 
bhdes but the results are far more satisfactory because no otlier blade can give 
the preewon required by tlie racehamcal principles of the Dermatome BeMdes 
the small cost of the blade allow s it to be thrown away w henev er it becomes dull 
Mithout bothenng to sliarpcn it again The throw -aw a> blade suggested by 
Padgett has become a standaixl improvement of all the Dermatomes used m this 
part of the continent and wc hope that thisideaof its cicator will be soon adopted 
bj the plastic surgeons of tlic United Slates of Vmei ica 
Wlienover one tnes to obtain a graft from a curved surface of short radius or 
from the body of small children, the dimensions of the standard Dermatome can 
be of some disadvantage In all these circumstances the size of the dnim and 
the displacement of the blade-liolderare out of proportion to the size of the graft 
and the procedure can \cry easily fail or neighbouring parts injured To ob- 
viate the«!e troubles we had a half size Dermatome made, which adapts it^^elf very 
well to cut skin grafts jn many places and situations where theu«e of the standard 
Dermatome would be out of question The experience taught us that, besides 
to iLs use in diTicult places, it finds a good application m the general practice 
where small grafts arc a common cxcntimlitj 
The small Dermatome has a drum surface of | of the standard drum There- 
fore the blade can be obtained with two '‘Valet" blades of hah mg an “Injertn” 
blade vnth a strong forceps The small size of the mstniment requires an exact- 
ing manufacture, but the results obtained make it a useful adjunct to the in- 
struments of any plastic surgeon 
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MEDICAL AND SURGICAL SUPPLIES DESPERATELY NEEDED IN 
WAR-DEVASTATED AREAS 


Continued aid in the form of medical and surgical supplies from America is 
needed to prevent widespread suffering and death among the peoples of war- 
devastated areas throughout the world. The undersigned earnestly request all 
members of our profession to help us provide such aid through the Medical and 
Surgical Relief Committee, Inc. 

During the past seven years, with little publicity and modest financial sup- 
port, this Committee has provided more than a million dollars worth of des- 
perately needed medical, surgical and dental supplies and publications to 
stricken areas overseas. These materials are sent to hospitals, physicians 
and dispensaries giving free medical care to the needy. 

Our colleagues in Europe and the East are still faced with an appalling lack 
of basic medical equipment. Some have not even seen a medical journal or 
textbook printed since 1939, and are Avoefully uninformed of many of the latest 
medical advances. 

We are able to do a great deal to alleviate this situation through the Medi- 
cal and Surgical Relief Committee which receives, sorts, reconditions and ships 
material — ranging from physicians samples to used instruments — in response to 
authenticated appeals from overseas. 

The items most consistently requested and most vitally needed are: 


Adhesive tape 
Ampoules— all types 
Anesthetics (local, general) 
Antiseptics 
Aspirin 

Aspirin combinations 
Autoclaves 
Baby 
bottles 
cereals 
clothes 
foods 
nipples 
Cod liver oil 

Cotton — gauze (all forms) 
Dietary supplements 
Germicides 
Hospital ware 

Hot water bottles and syringes 


Hypo needles and syringes 
Liver and iron capsules 
Microscopes 

Penicillin (Crystal, Ointment, Tablets) 
Quinine — Tablets, Capsules 
Rubber sheeting and tubing 
Santonin and combinations 
Scientific apparatus 
Sedatives 

Standard medications for various conditions 

Sterilizers 

Streptomycin 

Sulfas — Tablets and Liquids 
Surgeons gloves 
Surgeons needles 
Surgical instruments 
Thermometers (Fever — ^F. or C.) 

Vitamins — all types and strengths for chil- 
dren and adults 


. . . and the most pressing need of all is for recent medical, surgical and dental textbooks 
and journals. 

Please forward any such supplies which you and your hospital can donate to this 
great need to: 
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The Medical and Surgical Relief Committee, Inc. 

Room 328, 420 Lexington Avenue 
New York 17, N. Y. 

We urge you to lend your support to this vital work; 

The Medical Advisoby Council to the 
Medical and Suboical Relief Committee, Inc. 
Allen 0. Whipple, M.D., Chairman 
Arthur W. Allen, M.D., Boston, Mass. 

H. C. Bazett, M J)., Philadelphia, Pa. 

Henry W. Cave, M.D., New York, N. Y. 

Warren H. Cole, M.D., Chicago, III. 

Loyal Davis, M.D., Chicago, III. 

John M. T. Finney, Jr., M.D., Baltimore, Md. 

W. Edward Gallic, M.D., Toronto, Ontario, Canada 
John H. Gibbon, Jr., M.D., Philadelphia, Pa. 
Howard K. Gray, M.D., Rochester, Minn. 

John Kemper, M.D., Ann Arbor, Michigan 
Charles C. Lund, M.D., Boston, Moss. 

Roy D. McClure, M.D., Detroit, Mich. 

Howard Naffziger, M.D., San Francisco, Cal. 

Alton Oclisner, M.D., New Orleans, La. 

I. S. Ravdin, M,D., Philadelphia, Pa. 

Carnes Weeks, M.D., New York, N. Y. 
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SHOCK AND BBRNS 

Stewart, John D., Kennedy, Paul A., and 
Hale, Harry W., Jr. : A Study of Systolic 
Blood Pressure and Pulse rate in Trau* 
matic Shock. Surg. Gynec. Obsl., SB; 
463, Oct., 1947. 

Stewart and his associates point out the 
possible error of diagnosing the presence or 
absence of shock in severe trauma upon the 
systolic blood pressure and pulse rate. It is 
apparent that the essential disturbances of 
the condition such as reduction in cardiac 
output, reduction in peripheral blood flow 
and tissue anoxia are not always accompanied 
by the same signs. The transitory and labile 
nature of shock further demands that the 
clinical diagnosis be made on the sum total 
of physical signs. 

To illustrate their contention, the authors 


present data on 204 seriously wounded sol- 
diers who were considered non-transport- 
able. Thirty-one, or 15 per cent, died in 
hospitals in the forward area. Blood pres- 
sures and pulse rates were established at the 
time of admission, after restorative intra- 
venous therapy and postoperatively. The 
incidence of variation demonstrated that 
neither systolic blood pressure nor pulse rate 
was always reliable. There is, however, suf- 
ficient evidence to show their value in the 
majority of cases. 

When restorative therapy was given, the 
blood pressure tended to rise to normal, 
while the pulse rate often rose away from 
normal. Thus, there was little correlation 
between these two factors before or after 
restorative measures and surgery. Systolic 
blood pressure appears to be the better prog- 
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Dostic Sign, but the authors urge caution m 
ludgiDg these two factors m shock 

Fme, Jacob, Sehgman, Arnold M , and 
Frank, Howard A • On the Specific 
Role of the Liver in Hemorrhagic 
Shock; Report of Progress to Date 
Ann Surg , iSB 1002, Dec , 1947 

Regardless of its etiolog}, as pointed out 
by Fine and hts associates, the principal dts 
furbances m traumatic shock are the de 
crease in rate of blood flowand pooling of the 
blood m the capillary beds with resultant 
anoxia When this state extends beyond a 
certain degree, shock becomes *'irreverst 
blc,*'8nd therapeutic measures areonly tern 
porary interruptions in the progressive trend 
tonard death 

Four systems of tissues are considered es 
sential to life even for brief intervals, 
namely the central nervous system, the 
heart, the lungs, and the liver All other 
tiasuesororgans may fail completely without 
death Thus a consideration of these vita! 
o^ns may aid m solving the problem of irro 
versible shock 

Quoting the work of Chambers, Wang, and 
Phenuster, the authors point out that tbere 
u little evidence to incriminate the central 
nervous system m the development of the 
irreversible phase of shock Similarly, no 
primary disorder in the central circulation 
has been detected to explain the progressive 
decompensation, and respiratory disturb 
ances are generally due to reflex metabolic 
■'and humoral factors 

Thus, the extensive biochemical disturb 
ancemshock must bea failure in generalised 
cellular function or else a disorder of one of 
the essential organs There is reason to be 
heve that a biochemical lesion of the liver is 
responsible for the progressive shock stale 
Evidence is available to demonstrate that 
hver tissue respiration and resistance to 
shock are supenor m the presence of a pre 
fed high protein diet If the liver is pn 
manly injured, it is poorly resistant to 

shock Moreover, in shock the rale of blood 

flow and the degree of oxygen saturation arc 
teduced in the hver, thus adding to chemical 
changes in the liver if these alterations exist 
In traumatic shock, the secretion of bile w 
reduced or stopped, fibrogen is reduced, dc 
amination is deficient, and a damaged hver 


more rapidly leads to shock development and 
extremes of this state 

Fine, Seligtnan and Frank found that the 
above hypothesis 18 supported by expenmen 
tal evidence The liver of a dog in hemor 
rhagic shock perfused by cross circulation 
with a health} animal prevented the de 
velopment of irreversible shock, while cross 
circulation excluding the liver of the 
*'8hocked”animal did not alter the irreversi 
bility of the stateof shock Thus it appears 
that protection of the liver with arterial 
blood results in recovery from irreversible 
shock and indicates that the liver is directly 
responsible for penpheral circulatory failure 
This indicates two major problems, the 
mechanism of the liver and the contribution 
of the donor animal As for the first, a liver 
toxin may be elaborated, or there may be a 
decrease in some hver humoral factor which 
normally helps to maintain vascular tone 
Tbere is no evidence of the latter, while 
many in\C8tigator8 support “toxin” tbeo 
ncs In view of the stove mentioned hver 
perfusion studies, the lack of effect on the 
donor animal tends to minimire the impor 
tance of toxin 

Regarding the contribution of the donor 
animal, it may be simply oxygen for the 
anoxic liver, or a more elaborate process such 
as an essential substance no longer elaborated 
by the dog in shock 

If the liver of an animal in irreversible 
shock is auto perfused from its own femoral 
artery, an improvement is effected but re 
covery fails, which indicates that the donor 
anim^ provides more than oxygen alone 
Reservoir whole blood is likewise made 
quate The problem remains to determine 
what service the donor ammal contributes 
to the fiver in recovery perfusions besides 
that of correcting the anoxia of the hver 
tissue 

Eeyser, J W. Metabolic Study of Bum 
Cases Ann Surg , GOS, Apr , 
1948 

In a metabolism study of a senes of pa 
tieots with bums, the following evaluations 
were determined by Keyser urinary nitro 
geo excretion, nitrc^n baiancee, nitrogen in 
bum exudates, plasma proteins, crcatimne 
and creatine excretions, proteinuria, chloride 
plasma levels and excretions, and blood sugar 
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levels. The methods employed in each set 
of evaluations are discussed as well as the 
results obtained. In general, urinary nitro- 
gen loss did not seem excessive, for negative 
nitrogen balances appeared more likely to be 
caused by low intake of protein rather than 
by nitrogen loss. The initial nutritional 
state of the patient appears to be of utmost 
significance in determining the subsequent 
state of nitrogen balance . It was found that 
eggs and milk were most effective in correct- 
ing a negative nitrogen balance state . Meas- 
urements of nitrogen in exudate loss were 2 
per cent to 25 per cent of the calculated total 
nitrogen output . Likewise , Keyser warns of 
misleading plasma protein determination due 
to therapeutic dilution of blood volume. 
Creatinuria was observed in three patients 
with relatively small burns, but the author 
feels that this may have been due to fever. 
The studies revealed a suppression of plasma 
chloride and urinary chloride excretion in 
the burned patients. It is suggested that 
saline be used with reconstituted plasma due 
to the lack of the electrolyte in these prepa- 
rations . Blood sugar determinations did not 
appear to be of significance. 

MALIGNANT GROWTHS 

Pack, G. T., Ehrlich, H. E., and Gentil, F.: 

Radical Amputations of the Extremities 

in the Treatment of Cancer. Surg. 

Gynec. Obsl., 84; 1105, June, 1947. 

In 20 years more than 1500 cases of malig- 
nant tumors of the soft somatic tissues of the 
upper and lower extremities and trunk, in- 
cluding over 900 cases of melanoma were en- 
countered on the Mixed Tumor Service of the 
Memorial Hospital, New York. From this 
experience Pack and his associates state that 
highly malignant connective tissue growth, 
melanomas, and metastasizing epitheliomas 
in selected cases must be dealt with radically 
at the onset if there is to be any hope for the 
patient’s survival. 

On the limbs with regional node involve- 
ment, wide local excision of the primary 
tumor subsequently followed by a regional 
node dissection has proved unsatisfactory. 
Only by "excision and dissection in con- 
tinuity" can the primary lesion, intervening 
lymphatic pathways, and involved regional 
nodes be entirely removed. It this is not 
feasible, exarticulation of the limb combined 


with excision of the regional lymph nodes 
should be done. 

Interscapulothoracic amputation is indi- 
cated in the case of malignant tumors of the 
upper limb which extend to, or through the 
capsule of the shoulder joint or in its vicin- 
ity; extensive infiltrating cancers involving 
the deltoid, subscapular and pectoral mus- 
cles, particularly the unencapsulated myo- 
sarcomas , neurogenic sarcomas, liposarcomas , 
synoviomas, fibrosarcomas and spindle - 
cell sarcomas of undetermined histogenesis, 
cl cetera. In the treatment of melanoma of 
the skin of the upper limb with demonstrable 
involvement of the axillary lymph nodes 
(proved by aspiration biopsy) and in ana- 
tomically similar tumors, intrascapulotho- 
racic amputation is indicated whenever exci- 
sion in continuity cannot be carried out. 
This type of amputation occasionally has a 
place in palliative therapy. 

According to the authors, the same prin- 
ciples apply to similar tumors of the lower 
extremity. Hip joint disarticulation with 
and without deep iliac dissection is dis- 
cussed. The technic of the several amputa- 
tions of the extremities, including sacroiliac 
disarticulation (hemipelvectomy) is out- 
lined together with the indications for each. 

Sixty -five patients were subjected to one 
of the major amputations, with no operative 
deaths. The 5-year survival rate following 
interscapulothoracic amputation was 45 per 
cent, and for hip joint disarticulation, 33.3 
per cent. The net survival rate |in cases of 
sacroiliac disarticulation was 71.4 per cent. 

Eberhaid, Theodore P. : Treatment of Epi- 
theliomas of the Skin. Radiology, 4^; 
620, Dec., 1947. 

The histology of a lesion, as viewed by 
Ebcrhard, is no criterion for the choice of 
treatment. Rather should one base his 
selection upon the size and location of the 
growth, using that method which can be most 
effectively employed, which will give the 
best cosmetic result, and impose the least 
hardship upon the patient. Since this holds 
good for almost no malignant skin tumors 
except the epitheliomas, biopsy is advised. 
If the lesion is less tlmn 3 mm. in diameter, 
an adequate biopsy will remove practically 
all of the tumor. If the location of the lesion 
presents no contraindication to wider exci- 
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non irmaedate rensorsl Bbo jld be done If 
palhobgjcal eamiiatjoa sbo^r« that tbe 
leooa extends to tbe limits of tbe section, re 
«a«J3n or irradntjon inu_l be earned out 
If important, radiosensitive contiguous 
itnicturea cannot be protected, radiation la 
eoalramdieated A. narroic scar is preferred 
by Eberhard to a round blanched area but 
radiation, properly done, can usualh pro 
doce results supenor to those achieved by 
sha grafting of any type When the tumor 
lies npon the bultor conjuncti\-a or deep tn 
tbe conjunctn*al fold, it is impossible to 
shield the globe and retrobulbar fat \ cr\ 
small lesions in these locations can bo excised 
without damaging the eye , On the contrary 
even tiny excisions along the lid margins 
produce defects With the proper use of 
subpalpebral lead shields, growths of con 
Eiderable size may be safely irradiated a ith 
out damage to the eye and anth tittle or no 
ultimate defect in the contour or function of 
the Ud At the canlhi surgery will almost 
inevitablj destroy either the lacrimal gland 
or duct, both of which can usually be pro 
served by the use of radiation 
hletastases should be treated by radical 
blockdissection whenever possible In most 
lostaoees as advised by tbe author, therapy 
of the node should be entirely separate from 
that of tbe primary lesion and should bo 
deferred 

Surgery m the present senes was done ex 
clusively with a cold knife Cautery do 
stroys the specimen and also makes it imp's 
siblo for the operator to know tho depth to 
which he has gone The round white scars 
are as bad as the worst radiation scars The 
‘electric knife” chars tho lissues slightly, 
distorts the cell structure of tho specimen, 
and again leaves unnecessarily proniinciit 
scarring Tho supposed cancenculnl action 
of the heat does nothing but give the ojwrator 
a false and misleading sense of security 
Seven hundred and sixty lesions on tO* 
patients were treated in 3 years Iho rc 
suits of the three methods of treatment, 
roentgen ray, radium and surgery, are coni 
pared by using the recurrence rate os a has s 
and nostatistically significant difforoncrs are 

observed 


meat of Carcinoma \cjr rnpfflfid J 
Vfd ,fl5 Sbi.Mat 5 1042 

Tavlor base« evaluation of ly mph uo^it dl'» 
section on a review of over 5000 coses from 
the Massachusetts Genenl Hospital Pond 
ville Hospital and Ilmiiitigto'i Memorial 
Hospital Dissection is indicalod when 
operable netastasea arc pfO«onl 1 nlarge 
ment of Ivniph nodes to a sue greater tlian 
1 cm la strong evidence of metASla-»is Imt 
max still be due to inflammations Tho 
tendency to form mctastasca ta aasocinted 
with long duration largo sue highgnwlosof 
malignancv an invasive as opjxwed to a 
papillary tyi>e of growth and recurrences at 
tbe site of tho primary cancer 

Optimum Time for Dissection Dissection 
may be reasonably deferred until metastasis 
can be detected On the other hand when 
there Is considerable likelthood of mclastAsiB 
in a iMitient in gooii general condition who 
may find it dilTicuU to report regularly , 
prophylactic dissection Is preferred Iho 
author furtlier holds tlvat mortalitv nn<l 
complications following dissection are mini 
mixed if the dissection is jr*«tponed until 
after healing of tho site of the primary car* 
ctnoma The optimum tmu forprophvlae 
tic dissctlion IS two to four weeks aftir 
eradication of the primary eAreinoma If 
the lymph ntwles are invs'Ked when tho jv\ 
tlent is first seen, the interval may Is) short* 
emd hut the disscelioii should sllU le 
di fern 1 until after tnatmeiilof the primary 
can in 'lua 

I stent of Dissection i Orclnhnas of the 
lip and 1 uv iaI munwn rarely form melnslases 
lei'w the level id the omohyoid muselo, ami 
disseetims in thisi* <ase« may therefore Ik» 
limited to Iho upi'er neik Ililaleral ills 
aeeltona are frequently Indicated In Icslotm 
lim'lxinKtho Up and tho external genitalia 
Itilatern) or muUlph* dl«se(tloti» should lie 
performed iu stage n mthnr than slmiiltan 
COilsi) 

Conrernlng preojiorallvo or ixiBlopomtive 
mdlall'U, Inylor is of the opinion that pro 
npemtivo treatment iKWlponea tho dlsscc 
tion, and that jiostopcratlve Ircalnient is of 
no honeflt after n 4 »r<iper block dissection 

HArro AND WRIST 


Taylor. G W.* 
Lymph Node 


Evaluation 

DUsectlon 


of Region*! 
in tho Treat- 


Tuekey, Clarence A , and Moon, Henry D t 
Hard Doreal Post-Traumitlc Tdema of 



760 


ABSTRACTS OF CURRENT LITERATURE 


the Hand. Plast. & Reconslrucl. Surg., 
5; 563, Nov., 1947. 

Hard dorsal post-traunratic edema of the 
hand is a relatively rare condition. The 
swelling is hard and does not pit. It does 
not extend to the fingers or wrist. Two 
eases of hard dorsal post-traumatic edema of 
the hand treated by excision of the mass are 
reported by Tuckey and Moon. The micro- 
scopic picture of the lesion in one case 
showed dense fibrous connective tissue ar- 
ranged in bundles, moderate vascularity 
with some endothelial proliferation and peri- 
vascular lymphoc 3 de collections. Among 
the connective tissue bundles there were 
macrophages containing hemosiderin . Occa- 
sional small islands of fat were present. 
Bursae present were lined with a layer of flat 
endothelial cells. The authors considered 
that the fibrous tissue formation might be 
secondary to hematoma formation. Com- 
plete excision of the fibrous tissue is con- 
sidered the treatment of choice. 

Quigley, Thomas B., and Uriet, Marshall 
R. : Interphalangeal Joints— A Method 
of Digital Skeletal Traction Which Per- 
mits Active Motion. Am. J. Sxirg., 7S; 
175, Feb., 1947. 

The maintenance of active motion is neces- 
sary in the treatment of metacarpal and pha- 
langeal fractures if good function is to be 
preserved. Various means of traction are 
often used to maintain reduction. Common 
sites for traction in the fingers are: (1) the 
finger-nail, (2) the pulp of the distal pha- 
lanx, (3) the distal phalanx, (4) the middle 
phalanx, and (5) the proximal phalanx. 

Quigley and Urist have used an area on the 
dorsal surface of the middle phalanx where 
only skin and fascia overlie the bone for 
skeletal traction . The cortex is drilled at an 
angle of 45 degrees distally with a No. 6 den- 
tal burr through a stab wound. A hook is 
engaged in this hole and steadied by a small 
dressing. Rubber band traction attaches 
this hook to a banjo splint fixed with plaster, 
with traction so arranged as to place the 
fcgers in flexion. Active motion over a 
limited range is started at once. Traction is 
rarely maintained for more than 3 weeks. 
The method is suited to fractures of proximal 
phalanges and unsupported metacarpals. 
Seventy patients have been treated by this 


method. The use of the method is described 
in three case reports. 

Mahoney, James H., Phalen, George S., 
and Frackelton, William H.: Amputa- 
tion of the Index Ray. Surgery, 21: 
911, June, 1947. 

As the index finger is next to the thumb in 
importance, Mahoney and his colleagues ad- 
vise that it should be salvaged w’benever pos- 
sible. However, salvage of the finger in 
some cases results in a loss of efficiency of the 
hand. This is particularly true if the index 
finger was amputated proximal to the proxi- 
mal interphalangeal joint. In such cases, 
removal of the remaining finger and the sec- 
ond metacarpal bone results in improvement 
in function of the hand. The procedure is 
also advised when the index finger is so badly 
damaged that surgery holds little promise of 
restoring function to the digit. The proce- 
dure also improves the cosmetic appearance 
of the hand. 

Operative Procedure: An incision is made 
about the base of the index finger, extending 
longitudinally on the dorsum of the band to 
the base of the metacarpal . The metacarpal 
is exposed and divided just distal to its base. 
The base remains to preserve the insertion of 
the extensor carpi radialis longus. If pos- 
sible, the tendon of the first dorsal inter- 
osseous muscle is isolated and inserted into 
the tendon of the second dorsal interosseous. 
The digital nerves are isolated, ligated 
and buried. Through a transverse in; 
cision at the wrist, the flexor tendons of the 
index finger may be withdrawn and trans- 
ferred to the flexor tendons of the long finger. 

Stevenson, Thomas W.: Synovitis of the 
Wrist. Float. & Reconstruct. Surg., S: 
443, Sept., 1947. 

Synovitis of the wrist is discussed by 
Stevenson. 

The function of synovia is the reduction of 
friction at points where power is transmitted 
around a corner. Some parts of tendons lie 
in a canal lined by a parietal layer of synovia, 
with the tendons surrounded by a visceral 
layer. Fluid forms as a result of irritation. 

Flexor tendons are surrounded by synovia 
beneath the transverse carpal ligament. 
The tendons of the thumb and fifth finger are 
covered to their insertions, while the three 
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middle fingers arc sheathed to the mid palm 
The flexor carpi radialis has a sheath ^ here it 
runs through the transverse carpal ligament 
and the groove of the greater multangulum 
On the dorsum of the irnst, as pointed out 
by the author, there are sheaths beneath the 
dorsal carpal ligament but none extend to the 
finger The abductor polhcis longus and the 
extensor brevis are in a sheath, and the 
extensor carpi radiahs, longus and brevis, in 
another Over this is the sheath of the ex> 
tensor polhcis longus A largo central 
sheath covers the extensor digitorum com 
mums The extensor digitis quinti and the 
flexor carpi ulnans h&y e individual sheaths 
When pathologically distended, the 
sheaths appear to extend well above and 
below the transverse ligaments Synovial 
effusion denotes irritation v, hich may be me 
chanical in nature Pam and effusion tend 
to dimmish wear, and rest permits repair 
Crepitus and grating sensation may be pres 
ent m cases of synovitia Less acute cases 
or repeated trauma may result m more per 
manent changes These include persistent 
effusion, thickening, congestion and corruga 
tion of synovia Synovial surfaces may be 
come covered with vilh In some cases 
fibrosis causes restriction in tendon motion 
Sometimes tendon fibres become separated, 
pale and edematous 

MISCELLANIES 

Test, Avery, and Falls, Harold Dominant 
Inheritance of Cleft Lip and Palate In 
Five Generations J Oral Surg , { 
292, Oct , 1947 

Test and Falls became interested m ana* 
lyiing a family pedigree because of the occur* 
rence of accessory salivary glands m the 
lower lip of several of the members 
Stralth and Patton have described the 
association of this condition with cleft hp 
and palate In this family all the minor 
manifestations of this deformity were 
searched out to determine the inheritance 
pattern This gene exhibited dominant in- 
heritance of an irregular type There was 
no evidence of sex linkage , sex limitations, or 
sex influence In this familj of five genera 
tions, there were many variously effected 
Four males and five females bad cleft palate, 
two males and three females had cleft lip, 
three males and five females had accessory 


ealivarj glands, and two females had cleft 
uvula 

These anomalies show that, singly or m 
combination, in mild or severe form, the 
affected persons arc capable of transmitting 
the trait to any degree of the deformity in 
approximately half of his or her offspring 
The variable expression of a gene is rather 
common m human heredity , but is especially 
prevalent m this syndrome 
The sociological aspects of these deformi 
ties as they affected this particular family 
pedigree, are discussed 

Crawford, G Marshall* Injection Therapy 
for Angiomas J AM A , /57 619, 
June 6, 1948 

A report on a group of 233 patients with 310 
vascular tumors is made by Crawford 
These patients presented a senes of 190 
hemangiomas, which were treated by the 
injection of sclerosing agents Good results 
were obtained in 64 per cent of the entire 
group, and an additional 26 per cent had 
fairly good effects Only the remaining 10 
per cent of the lesions came out poorly or 
were failures 

The lesions of the youngest patients and 
those of shortest duration responded more 
satisfactonly Lesions located about the 
face and in tbe mouth gave the poorest re 
eults Tbe method of approach in the 
therapy of any given lesion should be se- 
lected in accordance with the individual cir 
cumstances, and other measures may seem 
more advisable than sclerosing injections 
This form of treatment more nearly ap- 
proaches a means of assistance to the natural 
processes which tend to bring about spon 
taneous sclerosis in hemangiomas 
Excision results m fbe quickest cure for 
selective lesions, and the results are usually 
satisfactory Large angiomas seldom lend 
tbemseU*eB to suitable surgical approach, and 
many small ones are so situated as to make 
excision unattractive 
Radiation is effective to a large degree 
when properly used but carries some hazards 
and has distinct limitations Roentgen rays 
and radium are not generally advised after 
the age of two years Either form of radia- 
tion should be avoided on the scalp, around 
the eyes, tips, genitalia, breasts and digits, 
bony prominences or epiphyses They are 
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not generally advisable for extensive lesions 
anywhere. 

In Crawford’s group of patients the aver- 
age number of treatments per lesion for all 
angiomas , regardless of result , was 8 .24 injec- 
tions. This therapy required an average 
time of 8.34 months. The greatest number 
of injections given for any one lesion was 39. 
The maximum amount of sclerosing solution 
injected into any patient at one treatment 
was 10 c.c. Lymphangiomas have not re- 
sponded well to seierosing injections. Six 
patients with granuloma pj-ogenicum did 
exceedingly well. Four patients were 
promptly relieved of their lesion after one 
injection. 

The greatest number of patients in this 
series were injected by invert sugar and 
sodium chloride — 30 per cent invert sugar, 
10 per cent sodium chloride and one per cent 
phenylethyl alcohol. This was found to be 
comparatively free from reaction, perhaps 


less painful and productive essentially of as 
good results as from sodium morrhuate or 
sodium citrate solution. The quantity of 
solution instilled at the first treatment varies 
from .05 to 0.5 c.c., in accordance with the 
size of the lesion. The increase in quantity 
of the solution can be rapid, with additional 
treatments if the lesion is large. The fre- 
quency of injections depends upon the rel- 
ative activity of the individual tumor. If 
an angioma is steadily enlarging, it may re- 
quire treatments every week or two until 
growth is arrested. Later an injection is 
given every one to three months. It is of 
primary importance to keep the solution 
from being deposited too superficially since 
this will nearly always eventuate in slough- 
ing. If blanching is observed, that particu- 
lar area has received suflacient fluid and the 
needle should be moved to another repon 
of the tumor. 
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